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New twist for old test 


Instron the same Instron that has the capac- 
ity measure the strength metal alloys and 
ceramics...or the rheological properties 
plastics here shows off its versatility anew. 


The test: measuring surface tension liquid 
with conventional tensiometer. The 
twist: Instron makes possible pull the ring 
from the liquid various constant speeds, auto- 
matically plotting accurate force 


curves. 


The complete laboratory report available 
now just ask for Bulletin X-2. It’s one 
series technical articles advanced testing 
techniques that are yours for the asking. Among 
the subjects covered: testing tungsten high 
temperature the nature twinning metal 
single crystals stress-strain properties textile 
fibers physical properties plastics and elas- 
Let know your field interest. 
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RING DISPLACEMENT, centimeters 


LOAD, groms 


YOU CAN MORE WITH INSTRON 


The unusual versatility this fine testing 
instrument greatly extended Instron’s com- 
plete range special which can 
added you need them. They include: digttal 
equipment conditioning cabinets recorder 
for extensometers quick-change crosshead-speed 
selector capillary rheometer high temperature 
equipment. 

Write today for the complete Instron catalog. 


ENGINEERING CORPORATION 
2506 WASHINGTON ST., CANTON, MASS. 
EUROPEAN OFFICE: SEEFELOSTRASSE 45, ZURICH, SWITZERLAND 
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RUSSIAN TRANSLATIONS 
ARE IMPORTANT YOUW 


Today the world vitally concerned with the latest Soviet 
scientific developments. and Surpass 
the theme slogans and posters appearing over all Russia. 
For the free world retain its lead—and widen the gap— 
all must keep informed the progress Soviet tech- 
nology. What learn from the Russians through the 
translations their technical reports, papers and meetings 
represents valuable contribution our own scientific and 
technological advancements. 


The Instrument Society America under grant-in-aid 
from the National Science Foundation offers authoritative 
English cover-to-cover translations four leading Soviet 
Journals. Stay abreast the latest achievements Soviet 
instrumentation, measurement techniques and automatic 
control. Place your annual subscriptions now. 


(Izmeritel’ naia original published 
bi-monthly the Committee Standards, Measures 
and Measuring Instruments the Council Minis- 
ters, U.S.S.R. particular interest all who are en- 
gaged the study and application fundamental 
measurement. 


Instruments 


published bi-monthly the Academy Sciences, 
Articles relate function, construction, ap- 
plication and operation instruments various fields 


experimentation. 


(Avtomatika Telemekhanika)—Russian original pub- 


lished monthly the Institute Automation and 
Remote Remote Control the Academy Science, U.S.S.R. 
Articles all phases automatic control theories 


Libraries Non-Profit and techniques. 
Academic Institutions 
Other U.S. & Other 
Countries Canada Countries 


Measurement Techniques ! $ 23.00 $10.00 $13.00 

Inst ts & Ea t 

Automation Remote Control 33.00 15.00 18.00 lished monthly the Ministry Light Metals, 


Single Each material research and testing. 


Make Plans Now Attend the Instrument 


Send money order, check purchase order Instrument Event the Year 
Society America, Foreign Translations, 313 Sixth Avenue, 


Pittsburgh 22, Pennsylvania. Indicate which journals you want 14TH ANNUAL INSTRUMENT-AUTOMATION 
and specify the year issue. Both 1957 (Vol. 18) and 1958 CONFERENCE AND EXHIBIT 


(Vol. 19) issues Automation and Remote Control are available. 
All other journals listed are 1958 Russian issues. 1959 copies September 21-25, Chicago 
all journals will available late 1959. Orders accepted now. 


NSTRUMENT SOCIETY 


313 SIXTH AVE., PITTSBURGH 22, PA. PHONE 1-3171 
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BRANSON INSTRUMENTS 


SiOWN HOUSE ROAD STAMFORD - CONNECTICUT 


this photograph slightly enlarged 


markers pyramid type, adjustable for 


requency infinite choice, determined 


alarm optional plug-in. 


FLAW DETECTOR 
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Look B-L-H—makers the best testing—for all your testing equipment needs. Consult 
your B-L-H representative for information about B-L-H’s broad line machines and accessories 
for tension, compression, creep, fatigue, impact torsion measurements. write Dept. 4-G. 


Dynamic load recorder makes 
permanent record fatigue tests 
and stress history vibrating struc- 
both operator and machine, thereby 
reducing the possibility errors. 
Especially valuable for longer tests 
where recording oscillograph would 
reGuire impractical quantity re- 
cording paper. zero cpm 
range, plots the complete load cycle 
with one pen; the 500 4000 cpm 
range, dual pens plot the upper and 
lower peaks the applied dynamic 
load. Chart speeds: in. per 
hour. For more information, send for 
Product Data 4286. 


Torsion Pendulum. Determine tor- 
sion modulus and damping character- 
istics plastic materials with this pre- 
cision torsion pendulum. Calibration 
curves are furnished for the percent 
crystallinity and density Teflon* 
function torsion modulus deter- 
mined this device. consists 
pair calibrated torsion arms which 
are suspended from the specimen and 
made oscillate battery-operated 
electromagnets. Bubble frame and 
shockmounted leveling screws permit 
precise adjustment vertical axis. 
For more information, send for Prod- 
uct Data 4181. 


*Du Pont registered trademark 


Easy-to-operate axial stress 
fatigue machines (Models 
and AH-20) are especially suited 
the testing bolts, other round 
threaded devices, fasteners, sheets and 
chains. Substantial allowable creep 
permits testing elevated tempera- 
tures. Alternating and static forces are 
set directly pounds. Operating con- 
trols and instruments are housed 
separate console. Available two 
models: 5000 maximum total force 
(tension compression) with maxi- 
mum alternating force +2000 
20,000 Ib. maximum total force (ten- 
sion compression) with maximum 
alternating force +8000 Ib. For 
more information, send for Product 
Data 4231. 


LIMA: HAMILTON 


Instrumentation Division 


Waltham, Mass. 


SR-4® Strain Gages * Transducers * Testing Machines 
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EQUIPMENT 


speed your research programs 
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Self-checking offset yield strength 
printer speeds production testing—automati- 
cally records offset yield strength, extension 
under load, yield point, together with tensile 
strength. Use with any B-L-H testing 
machine. Offset yield indicator circuitry ignores 
local stress-strain curve irregularities start 
test; rejects data where curve does not have 
linear portion adequate determine slope 
where error exists equipment setup 
operation. Typewriter 
indexes and advances 
automatically. 
information, send 
Product Data 4285. 
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Annual 


Meeting 


More Fundamental Knowledge 


Recurring Theme 


Record-Breaking Annual Meeting 


PLEA for less empiri- 


and more fundamental approach 
materials problems ran thread 
through many the and other 
activities the 62nd Meeting. 
time marked growing realization 
that the problems 
among those most vital the advance 
technology, was perhaps surprise 
one that attendance the meeting 
reached all-time high—registration 
was arecord 3132. President Woods 
said his retiring-president’s address, 
“solving the problems materials will 
the key success the broader 
problems introduced the space age.”’ 

his Gillett dislocations, 
Dr. John Fisher saw this relatively 
new study crystalline materials the 
submicroscopic tool for future 
improvement engineering properties. 
Dr. Herman Mark, his Marburg 
Lecture, told polymer chemists ex- 
perimenting with new combinations 
atoms and stringing together chain mole- 
Tinkertoy-fashion. the High- 
way Industry Luncheon, Ellis Arm- 
strong called continued research the key 
better future. through basic 
said Mr. Armstrong, 
learn identify materials, acquire 
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intimate knowledge their nature, 
and ultimately find ways take full ad- 
vantage their individual characteris- 
tics.” 

Organization the Materials Science 
Division the Society, called Presi- 
dent Woods one the most 
important additions the scope the 
Society since its inception,” 
thered the meeting advisory 
committee comprising some men out- 
standing their respective fields. This 
committee reached some tentative agree- 
ment the scope and activity the 
new Division, and planned for additional 
San Francisco October. 

the Administrative Committee Re- 
search and attended the national 
officers the Society well represen- 
tatives the technical committees, dis- 
cussion ranged over the entire spectrum 
its purpose the focusing attention 
the scope and purpose the many 
kinds research the Society. The 
resulting lively discussion was great 
value the technical committee repre- 
sentatives well the members 
the Administrative 
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Committee Work Forges Ahead 


The main business the Society— 
formulation materials standards and 
test methods for place 
the more than 900 meetings tech- 
nical committees and subgroups who 
have the gigantic task keeping up-to- 
date the existing standards and devising 
new standards which are the backbone 
commerce materials. The responsi- 
that the constant flow new knowl- 
edge about materials continually re- 
flected these standards. list new 
tentatives approved the Annual Meet- 
ing appears page more com- 
plete account the committee activi- 
ties will appear the September issue 
the BULLETIN. 


New National Officers, 
Honors and Awards 

coming President Frank LaQue and 
Vice-President Miles Clair appears 
page 20. Newly-elected 
the Board Directors are introduced 
pages and 22. The address the 
retiring president, Kenneth 
which was the feature the President’s 
Luncheon, appears page 


| = 
34 


number special awards honoring 
members the Society were presented. 
Recipients these awards 
mation about their contributions the 
Society appear following pages. 


Growth and Change 
Store for ASTM 


the 
engineering school curricula and the 
engineering profession will have great 
impact ASTM the future. This 
was the theme the annual President’s 
Address delivered retiring President 
the accelerating pace technological 
development, reviewed the 
placement and courses 
fundamental scientific courses the 
engineering schools, and predicted that 
these two continuing trends would have 
great impact the work 
President. Woods, all its 
branches has undergone 
mental changes during the past seven 
eight vears than has occurred during the 
previous years The retiring 
president concluded that 
prepared the future provide 
standards for many new materials, 
expand its membership, and provide 
more publication space for all segments 
the Society’s vast structure. The 
complete text President Woods’ ad- 


dress appears page 


Basic Knowledge Highway 
Materials Needed 


Bituminous materials have been use 
since the days the Pharaohs yet our 
knowledge them still mostly em- 
his address the Highway Materials 
Luncheon, illustrate the need for more 
fundamental knowledge all the ma- 
terials used the construction high- 
ways. Mr. Armstrong, Commis- 
sioner Roads, stated that our 
national 
gram the greatest publie works pro- 
gram history. Many billions dol- 
lars will spent materials alone. 
Continued research leading new basic 
knowledge these materials could effect 
tremendous savings. Mr. Armstrong 
hoped for the day when the highway 
engineer could specify the properties 
needs and the producer could proceed 
turn out product meet 
the need. some extent, stated, 
this now being done the fields 
plastics and petroleum 
highway materials, the might 
possible that 


Marburg Lecturer, Prof. Herman 
Mark, director, Polymer Research Inst., 
Polytechnic Institute Brooklyn, receives 
certificate and honorarium from ASTM 
President Woods. ASTM Executive Sec- 
retary Robert Painter stands the 
right. 


Marburg Lecture 


Stereoregularity Key 
New Polymer Properties 


One thousand Angstrom units is a 
good length for polymer molecule. 
With chain this order, maxi- 
mum strengths will developed tex- 
tiles, plastics, and the like. According 
Prof. Herman Mark, the mechanism 
separation, that is, breaking tension 
polymeric materials, the 
slipping molecular chains along each 
Breaking chemical bonds 
generally not involved. Professor Mark 
indicated that a good criterion of the 
strength polymer its degree 
polymerization 
with strength increasing with molecular 
weight. Other factors such orienta- 
tion are and films are 
generally oriented stretching, which 
causes packing the molecule 
Oriented polymers are more crystalline 
because the parallel molecular chains 
packed together form small crystallites 
High 
strengths can obtained with highly 
oriented polymers, particularly fibers and 
200,000 psi for polyethlyene 
and 160,000 psi for these 
high strengths are far below the theo- 
retical strength about 3,000,000 psi, 
which not attained because imper- 

Tracing the work 
Ziegler Germany and Natta 
years ago, Professor 
Mark told how their work had led 
the present new cra 
tion polymers. Thanks the work 
these two pioneers and others, 
now possible not only 
polymers with high molecular weights 
and high degree orientation but 
also with very high degree orderli- 
ness and regularity their molecular 
backbone. These regular 
polymers may side 
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groups one side the chain, syn- 
side groups alternat- 
ing position the chain. These 
new polymers also melt higher tem- 
peratures than their less orderly cous- 
ins. The new techniques, which are 
just beginning exploited commer- 
cially, have laid the way development 
plastics, textiles, adhesives, and coat- 
ings which will have increasing resist- 
ance deformation high tempera- 
tures and other desirable properties. 
New Polymers—New Problems. 
the effort synthesize polymers hay- 
ing high rigidity elevated tempera- 
tures, polymer chemists 
menting with new combinations 
atoms, including some the metals, 
such aluminum, magnesium, and 
tir. One such polymer has 
bone chain consisting alternating 
atoms aluminum and oxygen, and 
side chains oxvgen, silicon, and 
hydrocarbon groups. polymer has 
been cast from solution and 
promising polymer from the theoretical 
benzene rings strung out end-to-end. 
Professor Mark indicated 
theoretically this good 
properties, one had yet worked out 
method producing it. too in- 
soluble for presently known techniques. 
However, polymer ring compound 
formed from pro- 
fessor Mark demonstrated the heat re- 
sistance this material holding 
match wad the fiber, which 
glowed but did not burn. indicated 
however, that this was not commercial 
product because the very high rigidity 
the molecular chain with consequent 
lack internal mobility. the rigid- 
ity the chain increased, the ther- 
mal stability increased but other de- 
the chain gets more rigid, more diffi- 
density and Professor 
Mark pointed out that these are current 
problems the polymer field but there 
are indications that many them are 
the way being solved, thus narrowing 
the gap between the properties poly- 
mers and those metals and 


Gillett Lecture 


Dislocation Theory Holds 
Future Promise 


Those who attended the Me- 
morial Lecture, sponsored jointly 
ASTM and the Battelle Memorial In- 
stitute, were treated brilliant review 
place modern materials technology. 
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John Fisher, the lecturer, and Battelle 
President Thomas, who intro- 
duced Dr. Fisher, both paid tribute 
Horace Gillett, whose memory per- 
petuated this lecture. 

Dislocations, which are missing atoms 
crystal lattice, have come under inten- 
sive study only within about the past 
their nature was supplemented mo- 
ingenious device which two-dimen- 
sional array soap bubbles can made 
portray vividly crystal 
elastic deformation, and the swift move- 
ment dislocations across the crystal, 
which the mechanism plastic defor- 

Two striking triumphs dislocation 
theory were Dr. Fisher. 
One was the grain-bound- 
ary energy use the theory, which 
was later supported experimental re- 
sults. The second was the prediction 
growth spiral pattern around 
dislocation. Recent motion 
pictures, used illustrate the lecture, 
show this actually happening under the 
microscope. 


The Gillett Lecturer, John Fisher 
(second from left), Metallurgy and Ceram- 
ics Research Department, General Elec- 
tric Co., chats with ASTM President 
Woods (left), Dr. Thomas, presi- 
dent Battelle Memorial Institute, and 
ASTM President-elect, LaQue before 
the lecture. 


During plastic deformation, disloca- 
tions multiply and move across crystal, 
forming the familiar slip bands. Dr. 
Fisher the dislocation-theory 
explanation for two kinds hardening. 
precipitation hardening, the precipi- 
tated particles block the movement 
the slip planes. work hardening, 
the rapidly 
is, they interfere with 
each other’s movement, 

The erying need today for more and 
more 
Dr. Fisher’s opinion, have gone 
nearly far can this direction 
using present-day empirical methods 
alloying and treating metals. be- 
lieves, however, that more fundamen- 
tal material behavior, 
represented by, the theory disloca- 
tions, holds much promise for the future. 
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and Sessions 


Effect Temperature 
Data Cufenloy 


Data the physical and mechanical 
properties Cufenloy 30, copper- 
nickel alloy, indicate has the proper 
combination strength, ductility, and 
stress-corrosion resistance make its 
use advantageous for unfired pressure 
about 900 This was the conclu- 
Copper-Nickel Alloy Temperatures 
mons, Williams, and Jaffee, 
presented Mr. Simmons the ses- 
sion Effect Temperature. 

Copper-nickel alloy tubes have been 
used successfully for many years heat 
exchangers and unfired pressure vessels 
operating elevated temperatures. 
However, design factors based an- 
nealed material have limited the 70-30 
copper-nickel alloy tubes uses and de- 
signs that have failed take full advan- 
tage the higher mechanical proper- 
ties obtainable with this alloy. This 
investigation attempt fulfill this 
need. The alloy evaluated contained 
per cent copper, 29.1 nickel, 0.5 iron, 
0.35 manganese, and jess than 0.01 lead 
the drawn and stress-relieved temper. 

Tensile, creep, and rupture properties 
were determined for temperatures 
1050 Other properties studied in- 
cluded thermal expansion, thermal and 
electrical conductivity, electrical resist- 
ance, and dynamic modulus 
ticity. 

The authors emphasized this 
meets the need for improved me- 
chanical properties the 70-30 copper- 
nickel alloy composition. They also 
suggested that the drawn 
relieved temper should considered for 
inclusion the ASTM specification for 
Copper-Alloy Seamless 
Condenser Tubes and Ferrule Stock 
111). 


Test for Workability? 


the session cement, Con- 
row presented paper the problem 
evaluating plasticity and workability 
pastes and mortars. Measurements 
were made the rates deformation 
specimens when tested 
the flow table. was found that the 
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deformation was apparently 
the energy the drop equation 
flow, energy coefficient, and 
and are constants related factors 
affecting workability. was suggested 
that this method test and interpreta- 
tion found useful variety 
investigations involving changes 
properties associated with workability. 
Dealing does with problems which 
have been under study for long time, 
the paper evoked much discussion and 
several comments complimenting the 
author his work. 

The paper “Quantitative Determina- 
tion the Four Major Phases Port- 
land Cements X-Ray 
Messrs. Brunauer, Copeland, Kantro, 
Weise, and Schulz was presented ab- 
stract Hubert Woods. described 
method for the direct determination 
the amounts the four major phases 
silicate, silicate, 
aluminate, and calcium alu- 
minoferrite) well the composition 
the calcium aluminoferrite phase 
portland cement X-ray quantitative 
analysis. The authors concluded that 
the X-ray method gives more accurate 
results than older methods and that 
appears have possibilities replace 
chemical analysis com- 
pound industrial practice. 

Portland Cement,” Tremper 
was presented Mr. Tremper’s absence 
Kennedy. The paper dis- 
cussed progress devising simple, prac- 
tical tests demonstrate the 
the content portland cement 
its optimum value. The test methods 
ciples set forth Lerch 1946, 
namely, that for each cement there 
optimum SO; content which produces 
maximum strength and minimum vol- 
ume change and which related the 
rate depletion gypsum during the 
early stages setting and hardening. 
was placed results co- 
operative testing for short-time expan- 
sion water and contraction air for 
mortars containing the cement ques- 
tion and the same cement which pul- 
verized gypsum added the labora- 
tory increase the SO; content 0.5 
percentage point. 

very interesting paper, which de- 
scribed process the manufacture 

(Continued page 12) 
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Symposium Education Materials 


Like Topsy, Curricula Have 


Probably facet engineering 
education today merits much discus- 
sion education materials. Leaders 
industry and education took part 
symposium sponsored jointly the 
American Society for Engineering Edu- 
cation and ASTM the Annual Meet- 
ing exchange viewpoints how 
teach materials. 

Introducing the symposium, ASTM 
President Woods observed that 
all fields technology are developing 
viewed with concern lack interest 
some engineering schools encourag- 
ing the better students pursue gradu- 
ate studies and research, but the 
other hand noted that many schools are 
expending much effort the develop- 
ment Master Science and Ph.D. 
programs engineering. 

ASTM President-elect LaQue 
pointed out that any over-all scheme 
education must adaptable the abili- 
ties and the interests each student. 
These abilities and interests will en- 
compass broad spectrum from prime 
interest almost pure science one 
end complete preoccupation with 
the practical aspects engineering 
the other. Engineering 
self must cover spectrum. 
Mr. LaQue pointed out that ASTM 
interests, the engineering properties 
materials defined ASTM stand- 
ards, are predominantly the more dif- 
fuse middle ground the spectrum. 

Continuing, Mr. LaQue observed that 
the percentage freshmen engineer- 
ing courses who fail graduate al- 
ready much too large. cannot 
afford waste limited educational facili- 
ties unqualified poorly prepared 
students. observed there 
should reversal the present trend 
toward making things easier for high 
school students. This dilutes the sub- 
stance high school education and, 
even worse, weakens mental discipline 
that the college student lacks the 
habits concentration and dependence 
his own work that should have 
cultivated high school. 

The educators’ viewpoint was ably 
presented William Alexander, 
Dean Engineering, Northeastern 
University, and president the Amer- 
ican Society for Engineering Education, 
who stated that all 
gineering educators agree the need 
ically oriented engineering curriculum. 
They disagree, believes, only two 
respects: how fast and how far? 
urged that educators strive make 


the necessary transitions they should 
not forget two very important points: 
The engineers whom have been, 
and are, graduating are not failures. 
They have been and are contributing re- 
latively well our progress, and cer- 
tainly the techniques which they now 
use are very different from those which 
they studied college. are ob- 
viously dealing with group people 
who are very adaptable. Furthermore, 
cannot hope teach them what they 
will need know over the next 
This leads the second point: 
The way teach the subject matter 
our respective colleges, whatever its in- 
trinsic nature may be, will have more 
with the eventual success our grad- 
uates than subjects 
which they study possibly what 
degree they are theoretically oriented. 

Melvin Wood, chief engineer, 
pointed out that the proper selection 
materials and control their quality 
crucial industrial suecess; the manu- 
facturer must know his materials 
make sure his customers get what 
pay for; the purchasing agents need the 
materials engineer help them 
value for their materials dollar. 

Mr. Wood observed that the large 
industrial organization and the teams 
experts supports assign extraor- 
dinary importance the qualities 
tions. Thus seems reasonable that 
the future formal education should put 
considerable emphasis the develop- 
ment these qualities. 

Glenn Warren, president 
American Society Mechanical 
neers and vice-president, Turbine Div: 
sion, General Co., 
four phases demands the design en- 
gineer must make the materials en- 
gineer: ‘(1) needs materials in- 
crease the reliability life existing 
machine designs. (2) needs mate- 
rials permit increase the power, 
efficiency, range application, 
existing machine designs. (3) needs 
materials and fabrication processes that 
will permit reduced costs lower-cost 
designs made. (4) needs new 
materials and concepts, and promises 
these, permit innovations, the build- 
ing new machines, devices, and proc- 
esses never dreamed 

Dr. Eric Walker, president, The 
Pennsylvania State University, 
talk the Luncheon, ob- 
served that one the problems facing 
the engineer educator today the fact 
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that have never designed program 
for engineering education. Like Topsy, 
our engineering curricula just 
Remarking about the difficulties 
teaching communication skills engi- 
neers, Dr. Walker expressed the belief 
that engineers will not become experts 
communication until the 
teachers insist that the student com- 
municate effectively all his courses. 


This Symposium Educa- 
tion Materials will 


Special Technical Publica- 
tion. 


the afternoon session, Dr. Glenn 
Murphy, Head the Department 
Theoretical and Applied Mechanics, 
lowa State College, and Vice-President, 
speaking the nature and prop- 
erties materials, presented follow- 
the ASEE report evaluation 
engineering education. the materials 
field, said, more important 
teach the science materials than 
the art. 

Jacob Goldman, manager, Physics 
Department, Ford Motor Co., speaking 
solid state phsyics relation ma- 
terials science, education, and industry, 
emphasized the great strides made 
recent decades the materials sciences 
and the compression the time scale 
discoveries and the 
practical application these discover- 
ies. According Dr. Goldman, 
must junk the “black box idea” where 
the scientist decides what should 
and what should come out and then 
leaves the engineer work out 
the details. The engineer must know 
more the whole problem. should 
make our engineers 
tists. 

Prof. Henry Lepper, Jr., 
ment Civil Engineering, University 
Maryland, presented the viewpoint 
the civil engineering educator. While 
laboratory work should continued 
give the engineering student under- 
standing how materials react test- 
ing, the long hours devoted actual 
manipulation and measurement can 
well used other phases the 
gineer’s education. 

Maurice Shank, associate profes- 
sor, mechanical engineering, Massachu- 
setts Institute Technology, summa- 
rized the degree materials engineering 
and related topics being initiated 
The graduate program ma- 
terials engineering may aimed toward 
lowing two years work, including 
thesis and qualifying examination, 
doctorate 
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The President’s Address 


This address, delivered outgoing President Woods the 
Luncheon, Tuesday, June 23, points the stress being given fundamentals 
engineering school curricula and emphasizes that this fact, which symptom 


fast-growing iechnology, implies continuing growth for ASTM and increas- 
ing demands for services that technology. 


The Impact Science ASTM 


that developments science 
are great importance the work 
ASTM.” this statement be- 
comes quite realistic making 
simple comparison the status 
engineering and scientific developments 
the time the beginning ASTM 
with the present status almost years 
later. 1900, the telephone was 
feeble device—the use electricity had 
hardly begun—automobiles 
systems. still had maiaria, typhoid 
fever, and multitude other diseases 
rarely encountered today. 

now have superb telephone systems, 
radio, and both black-and-white and 
biles—almost two cars the family— 
and airplanes and automobiles are fast 
replacing trains common method 
transporting people. Radar used 
measure with high precision the distance 
the planet Venus; have rockets, 
guided missiles, and there seems 
little doubt about man conquering 
least portion outer space the 
immediate future. 

During this parallel 
development took place engineering 
education. 1900 had schools 
aeronautical, industrial, chemical, 
metallurgical engineering, and the cur- 
ricula civil, mechanical, and electrical 
engineering were packed with laboratory 
courses and subject matter now con- 
sidered the category. 
years, this concept has been replaced 
scientific-professional one with 
more and more emphasis the funda- 
mentals. 

The history ASTM also follows 
this pattern. the turn the 
century, the research data, standards, 
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specifications, and methods 
were quite simple—at least when 
compared with the 14,000-page book 
standards released this year. 

this theme: examine the expanding 
role and heightening status science, 
engineering curricula, and the ASTM 
during the last half century. Finally, 
shall venture project the work 
ASTM modest distance 
future and will offer some suggestions 
for future administrative procedures. 


Engineering Education 


bulletin any good school engineer- 
ing will show, comparison with 1959 
offerings, amazing changes. 
such instance, 1910 bulletin contains 
listing over semester hours 
required material shop, 
curves, surveying, and related material 
required for the B.S.C.E. degree. The 
1959 catalog for this same institution 
three hours good-quality mathemati- 
cal engineering graphics, and six hours 
probable that these many hours 
shop, drawing, surveying, etc., were not 
especially out line with the profes- 
sional needs the young graduate 
civil engineer vears more ago. 

Referring again the amount 
time spent shop, surveying, and 
railroad curves through the 
check on.the semester hours 
important civil engineering school shows 
the following: 1910, hours; 1920, 
hours; 1930, hours; 1940, 
hours; 1950, hours; and 1959, 
hours. Note the lag from 
1930 1950. The great depression 
the 1930’s appears have had 


ASTM BULLETIN 


Annual 


Meeting 


Passing the gavel symbol the Pres- 


ident’s responsibilities. President 
Woods left, President-elect Frank 
LaQue right. the conclusion the 
meeting Mr. LaQue, behalf the Soci- 
ety, presented President Woods with 
gavel gift from the Society. 


influence the development engi- 
neering curricula because apparent 
slowing down the process adding 
mathematics, physics, and chemistry 
replacement material for some the 
less important laboratory field 
courses. 

World War also played part 
this evolution engineering curricula, 
character. All segments the military 
establishment set programs the 
colleges and universities the country 
provide for general curricula the 
specialized programs designed accom- 
modate students with particular abili- 
ties—in electronics, for instanee. With 
World War also came great advances 
the physical sciences, and these 
turn provided better tools for many 
the great developments 
period and, later, aeronautical, elec- 
trical, chemical, and some extent 
mechanical and engineer- 
ing. The student bodies engineering 
during World War came largely from 
the military establishment, 
was rapid turnover. Immediately 
following the war, the engineering 
schools were literally 
unprecedented numbers 
returning from military service. Thus, 
can seen, largely because pre- 
occupation our engineering faculties, 
both during World War and for few 
years following, that changes engi- 
neering curricula were not rapid 
were the new developments science. 
This has been true especially civil 
engineering. 

the 1950’s, most concerned 
with engineering education have seen 
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tremendous changes 
curricula concepts. Not only have 
been trying catch with some 
the changes should have made 
the 1930’s, and early 
but the same time have been 
making great efforts keep pace with 
current developments. opinion 
engineering all its branches has 
undergone more fundamental changes 
during the past seven eight years 
than had occurred during the previous 
years so. 

The changes are 
kinds: the adoption science-oriented 
engineering programs, and the develop- 
ment strong professional design 
programs. both cases, modern con- 
cepts science and engineering are 
gradually replacing those courses (and 
especially laboratory courses) that were 
ficiency skills. 

During the current period great 
course engineering education very 
far into the future. Certain trends are 
noteworthy. For instance, the chemi- 
cal engineer will unquestionably main- 
tain his identity the years ahead even 
though substantial changes are taking 
place many his undergraduate and 
graduate programs. 

Again, the curricula aeronautical 
and electrical engineering, engineering 
science, and, many instances, metal- 
lurgical engineering, are generally sig- 
nificantly stated 
week! that the future 
individual engineering identity the 
undergraduate programs these areas 
doubt. mechanical engineer- 
ing, similar trends are apparent but not 
the same direction comparable 
oriented programs. civil engineer- 
ing, the impact science has been 
significant other engineering 
neering educators (and perhaps the pro- 
fession itself) have not responded 
the other areas. Here, 
too, however, can observed very 
significant changes many institutions 
which both science-oriented well 
high-level professional programs are 
replacing rather rapidly the programs 
based old concepts. have said 
another occasion that engineer- 
ing the threshold serving man- 
kind manner undreamed few 
years ago. The future bright, but 
specialization calls for intensive grad- 
uate instruction are have con- 
tinued think now that 
this statement holds for all engineer- 


! Introduction to Joint ASEE-ASTM Sym- 
terials Sciences on Engineering Education.” 

2 Engineering News-Record, July 3, 1958. 


ing. this same line reasoning, 
said earlier this week one the 
great deficiencies American engineer- 
ing education lies our inability 
attract and stimulate interest 
higher percentage our good engineer- 
ing students pursue work toward 
advanced engineering science 


Impact Science ASTM 


the work ASTM appro- 
priate make comparisons progress 
different intervals and attempt 
prediction future activity 
projection the past 
trends. study membership growth 
and the number ASTM standards 
published should revealing. 
Membership Trends 

check the 50-year membership 
data ASTM shows rather steady 
climb from 800 members 1909 
4000 1930. The influence the 
nificant the slow progress 
modernizing 
The membership total 4000 1930 
barely reached 4200 ten years later. 
The influence scientific developments 
during World War again apparent 
with the membership climbing about 
5000 1945. From this period 
the present, the membership has again 
inereased sharply until now have 
about 10,000 members. think this 
latest surge interest directly related 
the sharp increase the number 
major contributions from science from 
which has resulted not only improve- 
ment our understanding 
phenomena but also the development 
methods for evaluating the quality 
materials. less important 
great upsurge the design 
duction completely new engineering 
materials. one assume that 
there will steady and perhaps even 
sciences, then appears obvious that 
there will also similar increase 
our knowledge materials and our 
ability design and produce large 
numbers entirely new materials. 

follows logically enough, then, that 
increases membership the Society 
will continue. 


Number ASTM Siandards 
Published 


Again using the period 
base, interesting note how 
closely the curve for the number 
standards published per year follows 
the membership curve. For instance, 
there was steady increase the num- 
ber standards produced from about 
200 1919 little over 500 1929. 
The influence the depression also 
appears here, since the number pub- 
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lished 1939 had reached only some- 
thing less than 800. The developments 
scientific endeavors during and fol- 
lowing World War show during this 
pericd 300 per cent increase 
from 800 almost 2500 standards 
published. other words, have 
published three times many standards 
the last years did during the 
first years the life ASTM. 

Here again, one must conclude that 
the value the work the Society 
will increase the immediate years 
ahead and that this rate increase will 
sharply upward. However, pro- 
jecting the work society such 
ASTM, must remembered that 
the history all professional societies 
relatively brief—in fact, limited 
largely the life modern technology. 
our 
are difficult. 


Development Materials 
Sciences 


equal importance estimating 

the future trends the Society 
study improvements our ability 
evaluate existing materials; 
stance, would appropriate this 
year base some our estimates 
study highway materials since 
are the midst the nation’s great 
gram. 
considering all these broad 
aspects highway engineering and 
indeed civil engineering itself, none 
greater importance than materials. 
Included the highway materials field 
are bituminous materials, bituminous 
concrete, cement, portland-cement con- 
crete, aggregates, steel, paint, plastics, 
chemicals, and soils. 

use soil mechanics illustra- 
tion the rapid change our ability 
use materials economically 
highway area, can seen that within 
period years have been able 
develop methods evaluation and 
design, and control construction from 
zero level one serious scientific 
importance. matter fact, the 
use (or nonuse) the developments 
that have taken place 
materials and related fields the past 
years will probably determine 
considerable degree whether success 
considerable failures shall the lot 
the currently constructed 
highway system. 

This only one many examples 
developments 
materials other engineering develop- 
ments. the field cement and con- 
crete technology states, 
art concrete construction has changed 
with scientific understanding the 
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Head Table 


ASTM officers and guests placed the head table the Highway Materials 
Luncheon June 24. Standing (left right): Creamer, chief, staff serv- 
ices, Connecticut State Highway Dept.; Fritzsche, New Jersey State 
Highway Engineer; Thomas, president, Battelle Memorial Institute; 
Woods, ASTM President, head, School Civil Engineering and director, 
Joint Highway Research Project, Purdue University; Ellis Armstrong, Com- 
missioner, Bureau Public Roads, luncheon speaker; Davis, head, 
School Civil Engineering, University California, toastmaster; La- 
Que, vice-president and manager, Development and Research Division, The 
International Nickel Co., Inc., President-elect ASTM; Argraves, Con- 
necticut State Highway Commissioner; Price, head, Engineering 
Laboratories, Bureau Reclamation, chairman Committee C-9 
Concrete and Concrete Aggregates; George Verbeck, manager the 
Applied Research Section the Portland Cement Assn., winner the Sanford 
Thompson Award; Jensen, director research and testing, Pennsyl- 
vania State Highway Dept.; Housel, professor civil engineering, 
University Michigan, and research consultant, Michigan State Highway 
Dept., first vice-chairman Committee D-18 Soils for Engineering Pur- 
poses; Schmid, associate professor civil engineering, Princeton Uni- 


versity, winner the Hogentogler Award. 

Seated (left right): Painter, Executive Secretary, ASTM; Bryant 
Mather, engineer, Concrete Division, Waterways Experiment Station, secre- 
tary Committee C-9 Concrete and Concrete Aggregates; Fry, 
foreman special tests, Bethlehem Steel Co., Inc., secretary Committee 
A-1 Steel; Cornthwaite, engineer materials and tests, Virginia 
Department Highways, chairman Committee D-4 Road and Paving 
Materials and newly elected national director ASTM; Litehiser, en- 
gineer tests, Ohio State Highway Testing Laboratory, chairman Com- 
mittee Cemert, and national director ASTM; Clair, presi- 
dent. The Thompson & Lichtner Co., Inc., Vice-President-elect of ASTM; A. A. 
Bates, vice-president research and development, Portland Cement Assn., 
senior Vice-President ASTM; Kanter, directing engineer, Engineering 
Laboratories, Crane Co., chairman Committee A-1 Steel; McCoy, 
director research, Lehigh Portland Cement Co., secretary, Committee 
Cement; Holtz, head, Earth Materials Laboratory, Bureau 
Reclamation, secretary Committee D-18 Soils for Engineering Purposes; 
Woodson, The Asphalt Inst. (representing Griffith, secretary, 
Committee D-4 Road and Paving Materials). 


setting process, with change winter 
protection procedures, with air entrain- 
ment, with water removal techniques, 
with vibrations, with reusable forms, 
with precast elements, with lift slabs, 
with prestress, with fast-moving rubber 
tired vehicles, this list could 
well added the great advances that 
have been made our ability under- 
stand and measure the physical and 
chemical properties mineral aggre- 
gates, appraise the factors which 
influence the durability concrete, and 
the contributions made the past 
years the subject alkali-aggre- 
gate reaction. 

the same token, our knowledge 
physical and chemical properties 
bituminous materials has been greatly 
expanded, and have better under- 
standing mix design and the 
interrelationships between bitumens and 
aggregates. 

Here again, appropriate ob- 
serve the impact science—especially 
the developments chemistry and 
physics—upon highway materials and 
indeed upon all the ASTM spectrum 
engineering materials. follows, 
therefore, that with emphasis 
the sciences the engineering 
heavy impact will increase the im- 
mediate ahead. 


Design New Materials 


vivid example the many future 
developments materials and 
edge sought concerning present 


Civil Engineering Journal 
Professional Practice, Proceedings, Am. Soc. 
Civil Engineers, Vol. 84, Dec., 1958. 

4H. DeGroff, Aeronau- 
tical Engineering Purdue ad- 
dress, May 1959. 
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materials can seen the statement 
problems involved with the flight 
relatively slow-speed B-58 bomber. 
have been that even this 
bomber, which has top Mach number 
approximately the material prop- 
erties requirements due the tempera- 
tures are extremely 
For example, typical B-58 mission 
which the aircraft takes off sea- 
level, obtains Mach number velocity 
30,000 elevation, and drops down 
rapidly Mach number lower 
altitude, certain portions 
craft’s structure may reach tempera- 
tures high 1000 One would 
need extrapolate beyond this range 
determine the more severe conditions 
presented missile flights. Such con- 
ditions give rise variety struc- 
tural and material problems. Included 
among these are: (1) thermal stresses 
due nonuniform temperature distri- 
bution, such stresses being both static 
and character, (2) changes 
material properties due the high- 
temperature range, and (3) creep and 
thermal fatigue. 

thus seen that while have 
made much progress material tech- 
nology the future holds even more 
challenges for us. general, success 
solving the problems materials will 
the key success the broader 
problems introduced the space age. 


Discussion and Conclusions 


this presentation, has been 
observed that the impact scientific 
knowledge has already produced im- 
portant changes the materials work 
ASTM. The officers and the Board 
Directors the Society have recog- 
nized the importance and potentialities 
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Meeting 
this change its members. The 
Board has provided the machinery for 
new Materials Science Division which 
provide forum and medium 
for publication basic knowledge 
the field materiais. This move is, 
perhaps, one the most important 
additions the scope the Society 
since its inception. 

Summing the information avail- 
able covering the probable trends for 
the Society the future, would seem 
appropriate emphasize that: 

The impact develop- 
ments has been major importance and 
this has been especially apparent the 
work the Society the past years. 

The impact new developments 
likely much greater signifi- 
the future than the past. 

The response engineering edu- 
cation the trend 
developments science will 
significance the work ASTM, es- 
pecially the design new materials. 

the basis these considerations 
opinion that the officers, the 
Directors, and members 
should continue their efforts prepare 
the Society adjust greater demands 
resulting from new developments. The 
Society must accommodate 
increasing membership, provide 
more standards for both old and new 
materials, and arrange for increasing 
demand for publication space from all 
segments the Society’s vast structure, 
including material from the new Divi- 
sion Materials Sciences. 
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portland cement importance the 
industry alleviating was 
presented Kester. The paper, 
“Acetate Processed Portland Cement,” 
disclosed that acetic acid has the unique 
property creating free-flowing dry 
cement and does not any measurable 
manner alter the properties cement. 
The paper developed considerable dis- 
cussion which emphasized 
tance. 


Concrete 
Fly Ash Properties Given 


The use fly ash concrete has 
widespread. 
neous material, coming from many 
varies its composition. Min- 
nick described the basic properties and 
characteristics this material. His 
study included chemical 
tests based X-ray diffraction and 
fluorescent spectographic analyses, mi- 
croscopic examination, and differential 
thermal analyses (DTA). Some doubt 
was expressed the reliability 
some the chemical analyses. The 
petrographic microscope was found 
not too helpful detecting the 
presence fractions. The 
when correlated with 
strength X-ray data, may prove 
useful tool for initial evaluations. 

Pore characteristics coarse aggre- 
gates and their influence the freezing- 
and-thawing durability concrete 
one the newer fields research that 
receiving increasing attention. 
Doleh reviewed simple 
fluid-flow measurements attempt 
learn more about 
teristics. Density, porosity, absorp- 
tion, degree saturation, specific 
surface area, 
permeability, 
determinations were made four 
Indiana limestones with both good and 
poor field and laboratory durabilities. 
The author concluded that, based 
the materials studied and 
performed, the rate increase the 
when exposed free water 
ratio the absorptivity the perme- 
ability are two useful indexes frost 
susceptibility when the material 
used coarse aggregate. 

Excessive expansion concrete due 
topic paper Leonard Pepper and 
Bryant Mather. Mr. Mather, his 


presentation, reviewed materials 
representing eight different classes 
mineral admixtures using both chemical 
and mortar-bar test methods. The 
authors found that all the materials 
tested their study effectively reduce 
expansion enough used the 
chemical test, reactivity with sodium 
hydroxide modified method this 
test, can used with reliance. The 
mortar-bar test needs improvement 
increase its precision. was concluded 
that the present procedures the 
Corps Engineers Standards CRD- 
262 and 263 are satisfactory means 
establishing the ability material 
alkali-aggregate reaction. 

Harold Davis, his paper 
crete for Shielding Nuclear 
showed that can used 
normal high temperatures for 
shielding nuclear radiations structural 
requirements high temperatures can 
satisfied and allowance made for 
changes shielding properties caused 
loss water. 

The use the Proctor penetration 
resistance test measure low- 
density concrete strength was described 
Ratliff, Jr., paper entitled ‘An 
In-Place Strength Test for Low Density 
The authors reported that 
the penetration strength 
proportional 
under range conditions; 
that there significant difference 
erators; and that the test suitable 
for in-place strength measurement 
the field the laboratory. The con- 
cretes which the test applicable 
have oven-dried densities less than 

Beams Subjected Central and Third 
Point Loading,” Raville and 
McCormick showed that for beams 
with depth-span ratio one-third, 
center and third point loading systems 
comparison modulus rupture 
values made. The solution, 
based theory elasticity, predicts 
modulus rupture values per cent 
higher for central loading 
third-point loading. However, 
figure should not used convert 
from one system loading the 
other without experimental 
tion. 

Prof. Clyde Kesler reported 
the results extensive ASTM 
cooperative investigation the effect 
length-to-diameter ratio compres- 
sive strength concrete test specimens. 
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The study clearly shows that correction 
factors are independent strength 
and that lightweight concretes require 
different factors than normal-weight 
concretes. 


Road and Paving Materials 


Papers Viscosity and Density 
Elicit Lively Discussion 


Viscosity and density asphalt 
topics two interesting 
sented the Session Road and 
Paving Materials. Since viscosity 
primary importance quality control 
asphalt manufacture, necessary 
establish dependable limits con- 
sistency and workability both manu- 
facture and use. The use capillary 
viscometers and fundamental viscosity 
Furol viscometer was described 
Gagle, presented Mr. Levy. 
very concise and well-organized 
manner, Mr. Levy reviewed the nearly 
three year’s experience three plants 
the use capillary cross-arm 
viscometer for 
the basis this study, was 
recommended that 
include alternative kinematic viscosity 
values 140 addition Saybolt 
Furol values. The advantage the 
kinematic method appears 
connection with volatile rapid-cure 
cut-back asphalts. was shown that 
the test for viscosity the kinematic 
method much less time consuming, 
greater number samples 
tested simultaneously, smaller sample 
size used, and accuracy 
maintained 100 and 700 

This paper elicited considerable dis- 
cussion; three written discussions were 
presented. Halstead confirmed 
the reliability and applicability the 
test procedure and conversion factors. 
Erickson supported the use 
single temperature 140 for all 
grades liquid asphalts, and possibly 
asphalt cements. The use the Shell 
slide plate microviscometer 
junction with the Zeitfuchs tubes was 
recommended order give the 
paving engineer better understanding 
the materia! with which working. 
John also gave credit the 
use the Zeitfuchs viscometer tubes 
single temperature 140 for 
The speed running this test was 
stressed. 

loss density with time was 
observed large number cores 
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taken from experimental asphalt-con- 
crete pavement sections made ac- 
cordance with Corps Engineers’ 
design. This led study these 
changes the paper Hein and 
Schmidt. Data from tests 
number cores reported two labo- 
ratories indicated drop relative 
density approaching per cent eight 
days. The same tendency was found 
later large number cores tested 
over extended period. 
features reported the authors in- 
cluded the fact that changes density 
may contrary directions time 
goes by, depending the aggregate 
type and mix gradation. authors 
emphasized that number 
cautions must taken removing 
and storing cores order secure 
reliable results. The inaccuracy other- 
wise engendered has resulted unnec- 
essary rerolling the pavement 
well the acceptance inferior 
pavements. interim guide, 
maximum time limit for testing 
after coring will preclude gross differ- 
ences results. Both these papers 
were considerable interest those 
attendance, the evidence being con- 
siderable amount recorded discussion 
from the floor. 


Bituminous Binders 
What Tests Mean? 


With the great national expansion 
highway and airfield construction, the 
amount testing and research has 
increased accordingly. ASTM Com- 
inittee D-4 Road 
Materials, conscious the increasing 
role statistics the testing and 
research bituminous materials, spon- 
sored Annual Meeting Symposium 
this subject. 

The opening paper the Symposium, 
prepared Gene Abson, was the 
nature historical résumé the 
evolution ASTM tests and specifica- 
tions for asphaltic materials. This 
paper provided very interesting re- 
view the development standards 
dating back 1898 and closely paral- 
leling the history ASTM 
Abson, his own 
recounted the early activities ASTM, 
which participated, dating back 
1919. 

very comprehensive paper the 
practical significance tests asphalt 
cements was prepared 
spoke from the point view 
highway airfield engineer rather 
than the rheologist chemist. 
basic engiaeering requirements noted 
were consistency, resistance hard- 
ening other physical and chemical 
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changes, good adhesion for 
the aggregate, solubility such solvents 
chloride, safety handling high 
temperatures, and 
teristics. The author also reviewed 
concluded that specifications for 
asphalt cements should restricted 
those items that can related 
asphalt performance. Such items 
softening point, specific gravity, tem- 
perature susceptibility, 
39.2 and viscosity are not required 
specifications, whereas flash point, pene- 
tration, ductility and loss 
heating should required. Greater 
use viscosity-temperature curves 
for asphalt cements was recommended. 
Precision present ASTM tests 
bituminous paving binders 
The adequacy the precision the 
test methods had been examined 
Mr. Brown and found, many cases, 
inadequate clarity and coverage. 
The author found that, standards, 
should require precision statements, 
had neither repeatability nor repro- 
volving bituminous components, 
requiring precision statements, 
had neither repeatability 
ducibility clauses. Mr. Brown recom- 
mended that: precision statements 
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required all Committee D-4 standards, 
the form precision statement 
standardized, subcommittees 
couraged instructed supplement 
existing standards with 
cision statements, and the record the 
supporting data for all precision state- 
ments either published the ASTM 
Proceedings filed Headquarters. 

The need for statistical procedures 
have essentially the same meaning 
for all who use them was stressed 
mental Statistical Concepts 
The author reviewed several concepts, 
including that the experimental 
universe which the universe depends 
upon environment, ex- 
perimental units, and the manner 
which units are laid out. 
concept was that statistical 
model, which mathematical repre- 
sentation for associations 
verse variables. The author confined 
his paper the details 
illustrative investigation which 
incorporated many generalities sta- 
tistical methodology. 


Bituminous Paving 
Mix Design Discussed 


This symposium contributed the 
paving industry relating various 


Spherulitic Growth Sugar 


These aggregates small were obtained very slow crystallization sugar They 
reveal the radial arrangement crystal needles known The picture was taken with 
polarizing microscope. Magnification Second Prize, Photomicrographs, Black and White— 


Plastics. Eleventh ASTM Photographic Exhibit. 


Dogliotti, Headquarters, Quartermaster 


Command, Natick, Mass. 
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ASTM test methods actual design 
bituminous paving mixtures. The 
symposium was opened paper 
general factors the design bitu- 
minous paving mixtures presented 
Prof. Rader. Professor Rader 
reviewed briefly the 
erties required bituminous paving 
mixtures: stability, density, durability, 
flexibility, resistance skidding, and 
workability during construction. 
stressed the importance optimum 
bitumen content and economy 
design. 

MeRae and Foster col- 
laborated preparing paper 
“Theory and Application Gyratory 
Testing Machine for Hot-Mix Bitu- 
minous presented Mr. 
McRae. The kneading-type machine 
was developed the Texas State High- 
way Department for laboratory com- 
paction and further expanded permit 
mechanical compaction specimens 
any given field condition. Mr. McRae 
stated that this equipment 
used evaluate the plastic properties 
specimens directly during the compac- 
tion process and thus 
optimum asphalt content. 

The Marshall test method 
ceived use the design 
hot-mix bituminous pavements. This 
has led study the reproducibility 
test results using apparatus 
number locations. Lehmann 
and Adam, ‘paper presented 
their absence Rice, described 
operators, hand mixing and 
mixing, heating the breaking heads 
140 and the viscosity the 
asphalt. The authors concluded that 
the Marshall apparatus simple, 
portable, and inexpensive and, therefore, 
valuable tool hot-mix design and 
control. 

“Control Bituminous Shoulder 
Construction for the Northern 
Toll Highway,” Waddell 
was interesting account the 
experiences encountered this highway 
project. The Marshall test method was 
used this project design the 
asphaltic concrete. Special specification 
requirements established for this usage 
were presented the paper. The 
author reviewed the inspection and 
control routines followed. stressed 
adequate training inspectors and 
stated that control should start the 
refinery and quarry. 

The use the triaxial shear strength 


method test has been known and 
used for the past years. 
Goetz and Schaub summarized 
the status triaxial testing design 
and research tool and 
various triaxial testing procedures now 
use. The theory triaxial testing 
relatively simple, being described 
compression test performed with the 
test specimen warped confining 
pressure. Goetz, presenting the 
paper, emphasized that one the 
major problems encountered 
the triaxial test for evaluating that 
the procedure has not been adequately 
standardized. There even lack 
agreement nomenclature. Further 
research needed establish familiar 
basis for the use this method 
the design bituminous mixtures. 

“Correlation Hveem Stabilometer 
and Cohesiometer Test Results and 
Kneading Compactor Densities with 
Service Records Bituminous Pave- 
Minor, presented his 
Rader. The author pointed out 
that bituminous pavements respond 
their environment variable 
fashion. One may withstand 
the rigors traffic during the winter 
and fail the next summer when its 
surface temperature may reach 150 
Another pavement may perform satis- 
factorily the summer 
severe abrasion raveling the fall 
and spring. The experience the 
Washington State Highway Commis- 
sion, which meet varying 
conditions, has found this variation 
the mild and moist coastal plains 
contrasted with the much drier and 
seasonal hot and cold plateau the 
east. Density very important 
property pavement mixtures, and 
ometer were very useful and provided 
excellent tools for designing bituminous 
mixtures. 

Void requirements for determination 
graded bituminous paving mixtures 
was the subject paper presented 


MeLeod. stressing the two 


objectives sound bituminous 
paving mixture design, stability and 
density, the author stated that one 
property apt ignored con- 
sidering the other. Pavement du- 
rability requires careful consideration 
the void properties. The determination 
and evaluation for air voids and volume 
void space between aggregate parti- 
cles was discussed thoroughly the 
author, who listed the advantages and 
disadvantages these val- 
ues. Extensive discussion reflected the 
interest this paper. 

The use the immersion-compression 
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test was described Goode, Jr. 
Mr. Goode presented the background 
this test, cited some its important 
uses evaluating bituminous paving 
mixtures, and gave the important 
factors considered designing 
bituminous mixtures. Stability was 
measured the compressive-strength 
portion the immersion-compression 
test. Flexibility was taken into account 
setting the asphaltic content its 
limiting the maximum amount dust. 
important feature the design 
procedure was described, this being the 
use the Rica 
method determining maximum speci- 
fic gravity the mixture and effective 
gravity the aggregate for 
use evaluating air voids. 


Soils 
Soil-Cement Mixtures Studied 


standard” 
treated with various quantities 
cement and one material 
without cement additions were tested 
using the bearing ratio 
tests over period years’ exposure 
confirmed the data from the wetting- 
and-drying tests (Method 
and freezing-and-thawing tests (Method 
560) suggesting that cement 
contents less than those indicated 
the ASTM procedures were not ade- 
quate for conditions exposure severe 
freezing and thawing. the session 
considerable data using 
over the 5-yr test period. 

The laboratory investigation reported 
Sheeler was undertaken deter- 
mine the the form lime 
The authors found that most 
effective, quicklime should applied 
only slurry and hydrated lime may 
slurry. Dolomitic limes were found 
give higher strengths for stabilization 
than calcitic limes. 

The unusually sharp change the 
compressibility the Leda clay the 
preconsolidation load and its measure- 
and Crawford. Settlements 
the metropolitan area Ottawa built 
this clay and the the 
National Museum particular have 


prompted this study. Field and labo- 


ratory test data have 
extreme care sampling and handling 
test specimens necessary; when load 
increments are large, estimates the 
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most probable preconsolidation pressure 
are too low and initial water content 
specimens affects the slope the 
compression curves. systematic 
method determining the end the 
primary consolidation under load 
ment was developed the authors. 
The data presented indicate that the 
leaching salt from pore water after 
deposition has led 
structure the Leda clay and that this 
change prevents the determination 
the geological pressure-void-ratio curve 
laboratory testing and responsible 
for the extremely high compression 
indices found virgin compression. 


Time Rates Loading 
Varied Attack Problem 


The problem the 
soil, engineering material highly 
influenced time-rates loading, 
was attacked variety ways the 
Annual Meeting symposium, 

Housel noted that dynamic and 
static resistance soil has been recog- 
nized problem major importanee 
the engineering use soil for over 
100 years. discussed three methods 
measuring permanent shearing 
resistance soils: incremented loading 
constant time intervals 
value determination extrapolating 
zero; the determination minimum 
and maximum soil 
ficients derived and 
stress reactions linear equations for 
bearing capacity; and the determina- 
tion the elastic properties piles 
and supporting soil find the loads 
carried the elastic limit. 

The Leda clay, marine deposit 
underlying metropolition Ottawa, Can- 
ada, isa highly highly compres- 
sible, and highly stratified clay, with 
plasticity, grain size, and water content 
varying appreciably over few inches 
one homogeneous layer this clay and 
made number triaxial compression 
tests with pore water pressure measure- 
ments. These tests suggest that 
structural breakdown controls the level 
pore water pressure which appears 
related the rate strain. The 
‘ame apparent when the 
were plotted Mohr diagram 
was shown that the Mohr 
failure envelope significantly influ- 
enced testing time. 

Ellis and Holtz showed that 
maintaining record the pore 
pressure versus volume change, rela- 
tionship regular intervals axial 
loading has provided suitable and 
convenient means for controlling the 
rate testing. When this rate 


stresses. 
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followed, good agreement between 
shapes the theoretical and measured 
pore pressure versus volume change 
the true pressure conditions the pore 
fluid within the test specimen. 

apparatus for subjecting 
mens repeated triaxial compression, 
the stresses being rapidly applied and 
removed with negligible 
fects, was described Seed and 
Fead. This apparatus has 
suitable controls regulate the magni- 
tude and duration load, 
interval between load applications. 

Although creep phenomena are sel- 
dom significant most engineering 
materials, except elevated tempera- 
ture, clay and soils exhibit significant 
creep their performances ordinary 
working stress levels. Burmister 
pointed three fundamental 
strain relations: hydrostatic compres- 
sion, consolidation, com- 
pression, and noted that creep phenom- 
ena can occur all three 
relations. 

studied samples remolded clay 
investigate the effects rate and 
duration loading the compressi- 
bility and rate compression clays. 
They noted that after period rest 
(with without secondary compres- 
sion), the interpretation subsequent 
compression critically dependent 
the pressure increment ratio used—at 
small pressure increments, 
preconsolidation pressure observed 
that considerably larger than the 
maximum previous consolidation pres- 
sure. The significance this quasi- 
consolidation pressure was discussed. 

analytical basis for setting 
stress-strain-time laws for soil ma- 
terials was established Schiff- 
man. These laws are based 
conditions visco-elastic stress-strain- 
time properties. This approach was 
applied hydrostatic, unconfined, 
time laws. 


Atterberg Limits 


Classification Soils Studied 


Atterberg, Swedish soil scientist, 
suggested 1911 that clays could 
classified the quantities 
water required produée certain 
limiting rheological conditions 
clay. suggested six limits and one 
index number. Three these limits 
and one index number are standardized 
ASTM methods: liquid limit 
423), plastic limit 424), shrinkage 
limit 427), and plastic index 
424). 

The Symposium Atterberg Limits 


ASTM BULLETIN 


Annual 


leeting 


was compressed presentation nine 
excellent papers the 
Bauer opened the program with 
brief paper the history and devel- 
opment Atterberg Limits 
This was followed informative 
paper “The Use One-Point 
Eden, presented Mr. Eden’s absence 
Legget. 

“Correlation Atterberg Limits 
with Geology for Deep Cores from 
Subsidence Areas California” was 
presented Holtz the absence 
Morris. These data indicate good 
correlation between Atterberg Limits 
and the geology the region. The 
authors pointed out that the one-point 
method determining liquid 
gives results similar the standard 
three-point method with substantially 
lower testing costs. 

Prof. Raymond Dawson, his 
paper, “Investigations the Liquid 
Limit Test that 
the present liquid limit test not 
standardized. Using present test pro- 
cedures, reported variation results 
ranging from per cent +10 per 
cent the liquid limit. 

James presented com- 
parison “Liquid Limit Results from 
Various Types Grooving Tools.” 
His tests compared the Casagrande 
grooving tool, the ASTM tool, and the 
Hovanyi tool. concluded that all 
three tools could used interchange- 
ably for soil classification purposes 
without significantly affecting the classi- 
fication particular soil. However, 
the tools should not interchanged 
when testing for 
pliance since small differences liquid 
limit could affect acceptance 
jection The Hovanyi 
tool, according Mr. Mitchell, per- 
formed more satisfactorily than either 
the ASTM tool the Casagrande tool 
soils low plasticity. 

Standards for the Liquid Limit Tests” 
Morris, Richard Ulp, and 
Spinna, the authors described 
concurrent studies made two lab- 
oratories determine some the 
causes the variations the measured 
liquid limit clays and made recom- 
mendations for standard liquid limit 
test which would require changes 
the present ASTM Method 423. 

Abdun-Nur described the cube 
method for determining plastic limit 
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soils and outlined the history the 
development this method its 
advantages. also presented data 
comparing this method and 
the standard ASTM thread method 
and developed correlation between 
the two. concluded that the cube 
method has high degree correlation 
with the thread method and may 
used interchangeably with it. The 
cube method was originally devised 
Russell about 1930 for test- 
ing soils for agricultural 
was adapted engineering testing 
soils the Nebraska area Ira 
Mullis and Turnbull about 1932. 
their paper, ‘Penetration Tests 
Vesic, and Grandolfi suggested 
procedure for further study the use 
point determining the liquid limit 
They reported that experiments 
with cone penetrometers establish 
liquid limit test have been undertaken 
least four nations: 
Bulgaria, India, and the United States. 
Although these studies apparently be- 
gan independently, the apparatus used 
and the results obtained have been both 
similar and consistent, and they con- 
clude that the cone shows great promise 
simplified liquid-limit test device. 


soils. 


Water-Formed Deposits 
Problem: Identify and Eliminate 


Water-formed deposits 
stitute major problem, particularly 
boilers and power plants. cope 
with this problem one must identify the 
deposits. Symposium Water- 
Formed Deposits, the 
stated from the viewpoint 
water-treatment engineer. This was 
followed thorough discussion 
the methods currently use for the 
identification water-formed deposits 
and also discussion the correlation 
between elemental analysis and phase 
identification deposits indica- 
tion the conditions under which the 
deposits were formed. 

Individual papers the symposium 
covered general discussion the 
problem and the principles and 
methods involved; discussions 
methods involving emission spectros- 
copy, electron microscopy and electron 
diffraction, and other 
methods; and correlation elemental 
analysis and phase identification. 

addition methods for identifying 


the deposits, the 
dealt with the use this information 
determining the causes the deposits 
and finding means for solving the 
problems resulting from the deposits. 
was shown that the use variety 
the most useful information. 


Microscopy 
Versatile Tool Described 


Developments the field micro- 
scopy the past years have called 
techniques. Not infrequently the mi- 
methods suit his purposes, faced 
with the prospect long literature 
search. Authors the Symposium 
Microscopy discussed wide variety 
problems and the techniques used 
for their solution using all forms the 
microscope—either light electron. 

The phase microscope permits the 
study living organisms. 
Richards discussed its particular value 
determining the thickness trans- 
refractive index. Using 
ments for interference microscopy, the 
optical path transparent media may 
measured, and from this one can 
compute the mass reasonably homo- 
geneous specimens. the study 
living organisms, this microscope can 
used determine the change 
mass during the growth yeast cells, 
changes thyroid colloid, enzyme 
action, hemolysis, etc. Mr. Richards 
discussed variations light sources 
for these studies, accuracy obser- 
vations and typical errors observa- 
tion due physiological deficiencies. 

The polarizing microscope probably 
the most useful type microscope 
for studying the structure the new 
synthetic fibers. Scott reviewed 
detail the elucidation fiber struc- 
tures using polarized light. The con- 
tributions light and electron micro- 
scopes and the techniques developed 
for specimen preparation these fibers 
were also emphasized. 

Dispersion staining 
proved particular value for 
determining the refractive index 
optical glass and plastics used 
the optical industry. Germain Cross- 
man discussed this technique 
devitrification optical glass and the 
nature these defects. 
graphic microscope used 
optical industry for study grinding 
media and the constitution dust. 

The ore microscope, used study 
opaque minerals polarized light, 
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basic tool used the investigation 
metallic ores. Cameron 
reviewed techniques preparing the 
polished specimen, identifying minerals, 
and using the ore microscope. 

The electron microscope, used 
the petroleum industry, has made 
possible tremendous progress charac- 
terizing soap structures and correlating 
them with the physical properties and 


behavior greases. Allred 
discussed the study 


greases, the determination the pres- 
ence clay and 
organic crystals 
(such waxes soap), and additives 
pointed out that significant changes 
the oil for use 
engines can detected the electron 
microscope long before they become 
apparent other tests. 

The electron microscope 
resolving power low with 
direct observation. This resolution has 
made direct examination clays and 
other extremely fine-grain materials 
particular value determining the 
morphology the individual particles. 
order fully utilize the microscope, 
new carbon-evaporation techniques had 
developed for clay particle repli- 
cates. reviewed many new 
techniques and indicated 
bilities for further fruitful work this 
area are almost limitless. 

Multiple-beam microinterferometry 
possible with almost any microscope 
fitted with vertical illuminator and 
monochromatic light source. 
Newman discussed this other 
techniques for studying the origin 
cracking crazing, surface erosion, 
and fracture plastics. 

Optical and electron microscopy have 
both increased our understanding 
the cotton fiber and its response 
common textile processing treatments. 
Tripp, and Moore described and 
illustrated the structure the cotton 
fiber and what happens this struc- 
ture following physical treatments such 
mercerization, coating, impreg- 
nation, and chemical modifications 
such acetylation and etherification. 

Supplementary tools for light and 
electron microscopical observations were 


emphasized Tufts. X-ray 
and electron diffraction, and X-ray 
and emission spectroscopy 


viewed terms their contribution 
the elucidation problems 
microstructure metals used elec- 
tronic devices. Mr. Tufts discussed use 
vations transmitted reflected 
light. 
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Stainless Steel 


Valuable Design Data 


With high temperatures forcing the 
use more and more stainless 
airframe structures, where once the 
lighter metals ruled supreme, much en- 
ergy now being devoted studies 
its mechanical properties and its reac- 
various types environment. 
the five papers heard the Session 
Stainless much engineer- 
ing information was presented. 

Brady reported that type 304L 
steel with about 0.10 per cent nitrogen 
has (1) 
ance equal that the same steel 
with normal nitrogen content and (2) 
tensile and creep rupture strength, 
temperatures from room 1500 
equal that the high-carbon type 
304 study the effect stress 
relief the tensile notch sensi- 
tivity types 301 and 304ELC steel 
sheet was reported Brown, Jr. 
concluded that none the stress re- 
lief treatments studied had 
nounced effect the notch sensitivity. 

Kasak presented nomograph for 
estimating the room- and elevated-tem- 
perature properties austenitic Cr- 
Mn-C-N steels. reported that the 
use the composition and heat treat- 
ment design principles represented 
this nomograph would possible 
the design steels with ranges 
properties. 

Properties cast and forged Cr-Mn- 
Ni-N steels containing per cent chro- 
mium were reported Kanter. 
Studies included 
nitrogen solubility (liquid-solid), forge- 
ability, castability, mechanical and cor- 
rosion properties, and embrittlement. 
multiple-regression analysis, reported 
Kramer, was used study the 
variables some mechanical proper- 
ties large Ni-Mo-V rotor forgings. 
Mr. Kramer described the effect im- 
pact and tensile properties carbon, 
manganese, molybdenum, phosphorus, 
nickel, and chromium content, and 
austenitizing and tempering tempera- 
ture. 


Use Radioisotopes 


Neutron Sources 
Generally Available Soon 


The increasing use analytical 
methods involving radioisotopes and 
the prospects for much 
such methods were dealt with 
Metals Analysis and Testing. While 
the use radioactive tracers, including 
isotope dilution techniques, 
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consideration was given the present 
and potential capabilities activation 
techniques which the sample 
analyzed irradiated such way 
that the sample can then analyzed 
measuring the radioisotopes created 
the sample and evaluating the re- 
sults. Much more compact and much 
less expensive neutron 
laboratories should 
available within year. Such neutron 
sources will greatly increase the con- 
venience and reduce the expense 
activation techniques. Measurements 
based isotopes having very short 
half-life will practical for the many 
laboratories not having convenient 
access reactor. For that 
matter, the number 
actors expected increase consid- 
erably within the coming year. 

the introduction the symposium, 
principles, available 
pabilities, and problems involved the 
use radioisotopes metals analysis 
and testing. Detailed discussions 


Fatigue Cracks Fine-Mesh Stainless Steel Screen 


Annual 


Meeting 


the various types instrumentation 
and techniques were presented 

general coverage metals analysis 
radioactivation techniques was given 
applications 
niques were covered papers 
Lewis. The importance standard 
samples activation techniques was 
brought out these papers. Referee 
analysis means isotope dilution 
methods was described Rosen- 
blum. 

The practical problems training 
industrial personnel the use radio- 
isotopes were covered Danforth. 
addition technical training, the 
need for the ability sell this type 
work management and for good 
public relations was brought out. 

The intense interest the sym- 
posium was evidenced hour-long 
panel discussion that 


Magnified view—by Nestor Shimshock, The Detroit Edison Co., Detroit, Mich. The sub- 
ject stainless steel screen used strainers main steam piping, and fine-mesh 
standards the power industry. 
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evening session and 
problems installing equipment and 
techniques for using radioisotopes. 


Spectroscopic Excitation 


New and Improved Sources 


Excitation one the most impor- 
scopic analysis. The matrix 
excitation, the effects gaseous atmos- 
pheres excitation, and some prop- 
erties new modified excitation 
sources were covered the Symposium 
authors, Hurwitz, Anderman, 
Kemp, and Margoshes. 
Extensive discussions these papers 
added greatly their value. 

While the effect matrixes deter- 
minations elements well known, 
unusually clear and complete discus- 
sion this effect was given the sym- 
posium paper this subject. Equally 
comprehensive was the treatment 
the effects gaseous atmospheres 
excitation. 

The paper properties excitation 
sources dealt largely with sources 
that might permit greater precision and 
accuracy the determination major 
constituents, with considerable discus- 
sion improved sources for use flame 
photometry. High energy sources such 
the Gerdien are and the plasma jet 
were also covered. The fluid stabilized 
are was considered 
promise. 


Fatigue 


Needed: Fundamental Knowledge, 
Faster Answers 


The complex phenomenon that 
have tied the package labeled 
questions. Although are far from 
complete understanding the basic 
mechanism fatigue damage, engi- 
neers nevertheless must have design 
criteria. 

Much the hardware now being 
flung into space subjected very 
severe, but short-time, vibratory load- 
ing, usually elevated temperatures. 
Therefore the search for design 
for “low-cycle” fatigue. Jules 
presented the paper, 
Observations the Work 
Fracture Stainless Steel 
Martin and Mr. Brinn. The authors 
described tests made AISI type 347 
stainless steel 1000 under com- 
pletely reversed axial load. 


stress-strain records were taken through- 
out each test oscilloscope, and 
the plastic work per cycle was obtained 
from the hysteresis loop. The authors 
suggested that plastic work, rather 
than stress level, the thing use 
fatigue design. They 
devised relationship involving stress 
level, total plastic work required 
produce fracture, and experimentally 
derived constants, which they feel 
starting point for further studies the 
mechanism low-cycle fatigue. 

The “depletion ductility” concept 
fatigue damage was questioned 
Marin, Borachia, and Rim- 
rott their paper, “The 
Stress Cycling the Static Mechanical 
Properties SAE 4340 pre- 
sented Mr. Rimrott. The authors 
precycled axial-load specimens ten- 
sion, with zero stress ratio, various 
percentages their fatigue life, and 
then tested the specimens statically 
determine the effect the 
the static tensile properties. The ef- 
fects were small. The authors there- 
fore argued that, since ductility, 
measured reduction area, 
affected very little large amounts 
precycling, their results not support 
the ductility” theory 
fatigue damage. 

Nature yields fatigue data very 
reluctantly. The experimenter must 
pay time and patience for every 
piece data turns over the 
method satisfactory all 
found, although not for lack 
Method for Determining the Fa- 
tigue Limit Metals Means 
Stepwise Load Increase 
sented Corten, described 
rotating-beam tests using carbon steel 
specimens, which the 
increased steps during 
This similar the well-known Prot 
method, which the load increased 
uniformly. The author pointed out 
that stepwise load increases are much 
easier apply than uniform 
creases, and reported 
difference results using the two 
methods. 

Another way shorten the time 
required get results speed the 
test. his paper, and 
Equipment for Fatigue Testing 
Very High presented 
Neppiras design 
criteria for fatigue test systems oper- 
ating ultrasonic frequencies, using 
piezoelectric, piezomagnetic, and elec- 
trodynamic transducers. 
chanical and electrical features drive 
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systems well the design various 
types specimens are described the 
paper. 


General Testing 


Hardness Testing 
Cemented Carbides 


Rockwell hardness has been used 
industry general acceptance test 
for cemented tungsten carbide. How- 
ever, serious discrepancies test data 
obtained producers and their cus- 
tomers led intensive effort 
standardize hardness testing procedures 
for these very hard, brittle materials. 
The results cooperative testing 
mented carbide producers and one hard- 
ness machine manufacturer 
sented paper, Cooperative 
Study the Hardness 
Reen. The authors presented statis- 
tical analysis the results and showed 
the expected range 
tween tests two companies. Vari- 
ables present the hardness testing 
cemented 
These include the variables due the 
machine, its operation, its operator, and 
the metallurgical differences present 
the test blocks. 


Estimating Corrosion Rate 


method for determining corrosion 
rate from electrochemical measurements 
was described the paper, ‘Experi- 
mental Observations the Relation 
Between Polarization Resistance and 
Corrosion Milton Stern and 
Edward Weisert. The showed 
that corrosion rate inversely related 
polarization resistance. For most 
corroding systems, the corrosion rate 
can estimated within factor 
current required polarize 
millivolts. Data from 
published sources, along with number 
new observations, were used sup- 
port the correlation. The data extended 
over six orders magnitude. While the 
use polarization resistance de- 
termine corrosion rates 
considered universal approach, there 
sufficient basis theory along with 
supporting evidence believe that the 
technique will find particularly useful 
place corrosion measurements. 


New Testing Machine for Sealants 

The development and increase use 
new sealing compounds 
construction has created problems 
testing. Available testing machines 
not provide needed information all 
the qualities these new joint sealing 


July 1959 


. 

at 

23 

| 

of 


compounds. these new materials, 
particularly the new eiastomeric sealers, 
brought increased capabilities for sealing 
joints concrete, curtain walls, and 
other types building construction, 
became desirable develop 
machine that would 
properties as: force required move 
sealed joint through given distance, 
pull strength tailure, compression 
set, compressive capacity nonelasto- 
meric materials, and fatigue. 
felt that the machine should capable 
applying loads varying rates and 
through varying distances, and that 
portable that the test could 
carried out constant temperatures, 
low- high-temperature control 
machine fulfilling these requirements 
was described the paper ‘New 
Joint Testing Machine 
Schutz and Van Hauter. 


Product Appearance 


Television Useful? 

Closed-circuit television 
photography are two the tools which 
are fast becoming important industry 
aids standardizing and communi- 
cating product appearance. These 
well other methods appearance 
evaluation were described sympo- 
sium sponsored Committee E-12 
Appearance. 

Nimeroff first surveyed present 
ASTM methods for 
appearance evaluation. Sight 
most reliable our senses, stated, 
and can discriminate smaller appearance 
differences than most instruments de- 
fact that visual inspection methods, 
including both casual and controlled, 
outnumber instrumental methods. 
suggested that future efforts Commit- 
tee put forth unify, simplify, 
standards. 

paper entitled Aids the 
Textile Industry,” Goldberg 
described the use photographs 
illustrate fabric defects, identify 
types and grade textile 
With the introduction the wash-and- 
wear fabrics, need evaluate wrinkle 
resistance led the 
photographic standards and later 
three-dimensional plastic patterns for 
illustrating varying degrees wrinkling. 

One the most intriguing the 
newer aids visual 
closed-circuit television. 
described such uses transmitting 
images from inaccessible hazardous 
locations. Another present use the 
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inspection cutting edges blades. 
Imperfections are magnified electron- 
television replaced the 
microscope. Perhaps one the most 
spectacular possibilities illustrated 
Mr. Vendeland was the translation 
shades gray the television camera 
color converter. 

color photograph re-entry test 
missile nose cone was one group 
interesting slides used Kane 
illustrate his paper the “Use 
Color Photography for Product Speci- 
this type can used show temper- 
ature variations and turbulence. One 
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Meeting 


the first applications the use 
color photographs was 
semiskilled workers wire television 
sets from photographic transparencies 
prints the finished sets, using 
colored wires. The speaker empha- 
sized, however, that certain precautions 
must taken with both materials and 
procedures. Processing emulsions may 
vary much half stop from batch 
batch, and high temperature and 
humidity have deleterious 
stored film. 


These Annual Meeting Papers Are Still Available 


Some the papers which were not preprinted for the 1959 Annual Meeting 
were mimeographed primarily for the use those interested presenting discussion. 
limited number these are available from ASTM Headquarters, 1916 Race St., 


nominal charge. 


Studies Limestone Aggregates Fluid- 
Flow Methods—W. Dolch 

Testing for Separation Light- 
weight Materials from 
Higginson and Wallace 

Concrete for Shielding Radiations— 
Davis 

Dynamic and Siatic Resistance Cohesive 

The Effect Rate Strain Effective 
Stresses Sensitive Craw- 
ford 

Method for Adjusting Strain-Rates 
Pore Pressure Measurements 
Shear Ellis and 
Holtz 

Strain-Rate Behavior Clay and Organic 
Solids—D. Burmister. 

The Use Visco-Elastic Stress-Strain Laws 
Soil Testing—R. Schiffman. 

Anisotropy Crack Initiation and Propaga- 
tion Cold Rolled Aluminum Sheet— 
Baird. 

Tensile and Fatigue Properties Laminate 
Sheet Structures—R. Baird, 
Forbes, and Lipsitt. 

Powder vs. Slurry Application Lime for 
Davidson, 
Noguera, and Sheeler, 

General Factors the Design Bituminous 
Paving Rader. 

Application Marshall Method Hot 
Design—H. Lehmann and 
Adam. 

Stress-Strain Properties Selected Tita- 
Klier and Gazzara. 

Properties 70-30 Copper-Nickel Alloy 
Temperatures Ranging 1050 
Williams, and Sirois. 

The Use One-Point Liquid Limit Pro- 
cedure—W. 

Ohio Adopts the One-Point Mechanical 
Method for Determining the Liquid Limit 

Investigations the Liquid Limit Test 
Dawson. 

Liquid Limit Resuits from Various Types 

Cohesiometer Test Results and Kneading 
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Compactor Densities with Service Records 
Void Requirements for Dense Graded 
Bituminous Paving 
McLeod. 
The Use the Immersion-Compression 


Bituminous Paving 
Goode. 


Experimental Observations the Relation 
Polarization Resistance and 
Corrosion Rate—M. Stern and 
Weisert. 

Effects Gaseous Atmospheres Excita- 
Andermann and Kemp. 

Some Properties New Modified 
Excitation Sources—M. Margoshes. 

Preliminary Report Sharp Edge Notch 
and Smooth Tensile Characteristics 
Ultra High Strength Steel Sheet Alloys— 
Brown, Jr. 

Practical Significance Tests Asphalt 
McLeod. 

Precision Present ASTM Tests Bitu- 
minous Paving Binders—A. Brown 
Fundamental Statistical Concepts 

ing—P. Irick. 

Control Gypsum Portland Cement— 
Tremper. 

Cement Reference Laboratory (1929-1959) 
Dise. 

The Use Capillary Viscometers and 
Fundamental Viscosity Units Sub- 
for the Saybolt Furol Viscometer 
for Practical Refinery Control Cutback 
Asphalt Production—D. Levy, 
and Gagle. 

Density Changes Asphalt Pavement Core 
Samples—T. Hein and Sehmidt. 

Application Electron Microscopy the 
Petroleum Allred. 

Application Emission Spectroscopy the 
Analysis Water-Formed 

Identification Instrumental Methods 
Chemical Compounds Water-Formed 
Deposiis—C. Maddin and 
Rosene. 

Phase Identification Viewed 
Smith. 
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President LaQue 


LaQue has been vice- 
president the International Nickel 
Co., Inc., and manager its Develop- 
ment and Research 
June, had previously been 
head the Corrosion Engineering 
Section that division since 1945. 

native Gananoque, Ont., Mr. 
LaQue received his B.S. chemical 
and metallurgical engineering from 
Queen’s University, Kingston, Ont., 
joined the International 
Nickel Co.’s Development Re- 
search Division that year and since 
then has devoted his activities the 
field corrosion and corrosion-resist- 
ing materials. was assistant di- 
rector technical service mill prod- 
ucts from 1937 until April, 1940, 
when became engaged develop- 
ment activities all applications 
both ferrous and 
containing alloys. Under his leader- 
ship, the well-known corrosion testing 
stations the company Kure 
Beach and Harbor Island, N.C., were 
established. 

has been ASTM member 
since 1935. 1951 delivered the 
Marburg Memorial Lecture 
“Corrosion Mr. LaQue has 
served vice-president the Society 
since 1957 and also has served the 
following Board commit- 
tees: Executive, Finance, Special Ad- 
ministrative Committee Nuclear 
Problems, and Committee Govern- 
ment Contacts. For many years 
was member the Administrative 
Committee Papers and Publica- 
tions and presently holds membership 
several technical committees. 


1949, Mr. LaQue received the 
Speller Award Corrosion Engi- 
neering the National Assn. Cor- 
rosion Engineers, which past- 
president. 

vice-president the Electro- 
chemical Society, member the 
American Chemical Society, Ameri- 
can Society for Metals, American As- 
sociation for the Advancement 
Science, chairman the Corrosion 
Research Council the Engineering 
Foundation, and serves Visiting 
Committees the Massachusetts 
Institute Technology and Case 
member the Advisory Committee 
the School Metallurgical Engi- 
neering the University Pennsyl- 
vania, and member the Advisory 
Panel the Metallurgy Division 
the National Bureau Standards. 
Mr. LaQue the author numerous 
articles and papers corrosion. 


Miles Clair president 
The Thompson Lichtner Co., con- 
sulting and management engineering 
firm Brookline, Mass. native 
Pennsylvania, was educated 
Drexel Institute Technology (B.S. 
engineering, 1921) and Massa- 
chusetts Institute Technology (S.M. 
1923). taught civil engi- 
neering Drexel from 1923 1925 
and joined the Thompson Lichtner 
Co. 1925 engineer charge 
testing and inspection. became 
vice-president charge engineering 
1928, and 1930 was elected first 
vice-president and treasurer. was 
elected president the company 
1950. 

Mr. Clair first became associated 
with ASTM 1927 representative 
The Thompson Lichtner Co., 
Committees Cement and C-9 
Concrete and Concrete Aggregates. 
still serves both and also repre- 
sents his company Committee D-18 
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Vice-President Clair 


Soils for Engineering Purposes. 
Mr. Clair represents ASTM the 
ASA Construction Standards Board 
and serves vice-chairman. isa 
member the ASTM New England 
District Council and has served the 
Administrative Committee 
trict Activities since 1949, becoming 
chairman 

Mr. Clair has been instrumental 
the development lightweight con- 
crete roof slabs and the use concrete 
made with fine and coarse cinders for 
structural purposes. His 
been associated with many important 
construction projects the United 
States and abroad. 

past-president the New 
England Section, ASCE; past-presi- 
dent the Boston Society Civil En- 
gineers; past-director, American Con- 
crete Institute, which represents 
member ASA Committee Rein- 
forced Gypsum; Tau Beta Pi, and 
Phi Kappa Phi. recipient 
the Clemens Herschel Prize Award. 
the author numerous technical 
papers and sections engineering 
texts and handbooks. 

Mr. Clair active many civic or- 
ganizations. recently received the 
Bronze Keystone award for his serv- 
ices the Boys Club America. 
past-president the Boston 
Area Salvation Army Advisory Board 
and president the Salvation Army 
Assn.; National Councillor the USO 
representing New England; and mem- 
ber the committee revise the 
Boston building code section con- 
crete. 
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waite has been 
engineer 


charge the 


Cornthwaite, Testing Divi- 
sion the Vir- 


ment Highways since 1951. 
joined the Highway Department 
1929 junior chemist, following his 
graduation from DePauw University 
where received his B.A. degree 
chemistry. His formal education was 
supplemented additional courses 
chemical and highway engineering. 

his present position, Mr. Cornth- 
waite responsible for testing and ap- 
proving materials used constructing 
and maintaining Virginia’s 49,000- 
mile highway system. also works 
closely with the Virginia Council 
Highway Investigation and Research 
Charlottesville, which sponsored 
jointly the Highway Department 
and the University Virginia. 

Mr. Cornthwaite has been the Vir- 
ginia Department Highways repre- 
sentative ASTM since 1952. His 
committee memberships include C-9 
Concrete and Concrete Aggregates; 
D-4 Road and Paving Materials, 
which chairman; and D-18 
Soils for Engineering Purposes. 
vice-chairman the Washington 
District ASTM, the 
Committee Materials the Ameri- 
can Association State Highway Of- 
ficials, and the Bituminous Divi- 
sion, Department Materials and 
Construction the Highway Re- 
search Board. 

Mr. Cornthwaite also member 
the American Chemical Society and 
the Highway Research Board. 
served lieutenant the navy du- 
ring World War and holds reserve 
commission. 


sistant director 
technical serv- 
the 
Jones Laugh- 
lin Steel Corp., 
which joined 
after 
studies the Carnegie Institute 
Technology. has been active 


Kent, 
Director 
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the metallurgical field since joining the 
company and served laboratory di- 
rector, metallurgical engineer, 1946 
1955. 1955 was promoted his 
present position. 

has represented his company 
numerous ASTM Committees since 
1946 including B-1 Wires for Elec- 
trical Conductors; Steel; A-5 
Corrosion Iron and Steel, where 
was particularly active work 
bar stock, pipe, and tubing; and the 
Section Effect Speed Testing 
Committee Methods Test- 
ing. has served the 
Pittsburgh District Council and has 
represented ASTM ASA Sectional 
Committee 31. 

Mr. Kent member the Ameri- 
can Iron and Steel Inst., American 
Ordnance Assn., and the Society 
Automotive Engineers. chair- 
man the AISI General Technical 
Committee and represents AISI the 
ASA Standards Council. 


Miller 
laboratory engi- 
neer charge 
laboratory 
Electric and 
Gas Co., Maple- 
was graduated from Pratt Institute 
chemical engineering 1923. 

Mr. Miller has been associated with 
Publie Service Electric and Gas Co. 
since 1924, first the Chemical Di- 
vision the testing laboratory, which 
headed from 1930 1944 before 
becoming laboratory engineer 1948. 

his company’s representative 
the Society and has served AS- 
committees since 1930, notably 
Committee D-2 Petroleum Prod- 
ucts Committee 
D-9 Electrical Insulating Mate- 
rials, Subcommittee IV, which now 
Committee D-27 Electrical Insu- 
lating Liquids and Gases; and 
Committee D-19 Industrial Water. 

addition his ASTM committee 
work, was active for many years 
technical committees Edison Elec- 
tric Inst., such its Power Station 
Chemistry Subcommittee and Prime 
Movers Committee, and has also served 
ona Power Test Code Committee The 
American Society Mechanical Engi- 
neers. represents his company 
inthe National Fire Protection 
Assn., and the ASA. 


Miller, 
Director 


ASTM BULLETIN 


Annual 


Meeting 


Nixon 
the 
Electrochemis- 
try and Poly- 
ment 
General Motors 
Research Labo- 
ratories engaged research and devel- 
opment work adhesives, elasto- 
mers, plastics, and electroplating. 
entered the University Wisconsin, 
where became interested electro- 
plating through the influence his 
professor electrochemistry, Dr. Oli- 
ver Watts. Graduation with 
chemical engineering was fol- 
lowed six years the laboratory 
the Western Clock Co., Peru, 

1929 joined the Ternstedt Di- 
vision the General Motors Corp. 
plating engineer. Later, director 
process engineering and laboratories 
and then director the Process: 
Development Section, was con- 
cerned with plating engineering, finish- 
ing with organic materials, die cast- 
ing, and product and material testing. 
January, 1952, was transferred 
assumed his present position. 

Mr. Nixon has been ASTM 
member since 1936. has been ac- 
tive ASTM Committees B-7 
Light Metals and Alloys, B-8 
trodeposited Metallic Coatings, D-20 
Plasties, and the joint ASTM-SAE 
Committee Automotive Rubber. 


Nixon, 
Director 


Thomp- 
son, chief de- 
velopment engi- 
neer for com- 
mercial and 
glass products 
the Taylor In- 
strument 
Rochester, Y., native Grand 
Rapids, Mich. attended the pub- 
lic schools Grand Rapids and the 
University Michigan from which 
received B.S.E. chemical engi- 
neering and mathematics and Ph.D. 
chemistry. After period re- 


Director 
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search assistant chemistry the 
university, was awarded one the 
first Horace Rackham Post-Doc- 
toral Fellowships. Fellow the 
National Bureau Standards, Dr. 
Thompson participated the Bu- 
reau’s fundamental study the ther- 
modynamic temperature scale. 
1938 joined the Taylor Instrument 
Cos. where has served successively 
research chemist, manager glass 
methods engineering, and chief devel- 
opment engineer for commercial and 
glass products. 

Dr. Thompson has represented his 
ASTM since 1940. 
currently chairman Subcommit- 
Methods Testing and also mem- 
ber Committee E-1. addition, 
vity Determination Research Divi- 
sion Committee D-2 Petro- 
leum Products and Lubricants, and 
has served councilor the Wes- 
tern New York-Ontario District. 


tat 


J 
been since 1957 
research coordi- 
nator the 
Humble Oil and 
Refining Co. 
joined Hum- 
ble Oil 1927 
the Technical and Research Divi- 
sions the Baytown refinery. 

His early life was spent Mexico, 
where his father was employed the 
foreign service the American Smelt- 
ing and Refining Co. received 
chemical engineering from the 
University Texas 1923, M.S. 
from the same University 1924, and 
from the Massachusetts In- 
stitute Technology 1929. 

Serving with the Humble Oil Co., 
has held positions head pro- 
duction research work, 
Product Research Division, and man- 
ager Technical and Research Di- 
vision. 1945 was made manager 
research and development for the 
company whole, work 
geophysics and production. 

Interested the work ASTM for 
many years, Dr. Wilde serves the 
Southwest Council the So- 
ciety and through representation his 
associates various technical com- 
mittees. 

Dr. Wilde member the Ameri- 
Chemical Society; American In- 
stitute Mining, Metallurgical, and 


Wilde, 
Director 


Petroleum Engineers; American In- 
stitute Chemical Engineers, and 
American Petroleum Institute. 
served member the AIME 
Board Directors from 1938 1940. 


4 
neering Group 
the Bell Tele- 
Williams, phone Labora- 
tories, with 


which has 
been associated since 1926. has 
been charge the group since 1942. 
was graduated from the Pennsyl- 
vania State University 1926 with 
electrochemical engineering. 
Mr. Williams has been member 
ASTM since 1937 and active many 


technical and administrative com- 
mittees. has been chairman 
ASTM Committee Light Met- 
als and Alloys since 1946 and holds 
memberships the Administrative 
Committee Standards; the Long 
Range Planning Committee Tech- 
nical Committee Activities; the ASTM 
Ordnance Advisory Board; Commit- 
tee Steel; Committee A-10 
Iron-Chromium, Iron-Chromium- 
Nickel and Related Alloys; and the Ad- 
visory Committee Corrosion. 
represents ASTM the SAE Non- 
Ferrous Metal Technical Committee. 
also member the ASA 
Materials and Methods Board and un- 
til this year was chairman ASA 
tional Committee Standardi- 
zation Wire and Sheet Metal Gages. 
Recently was appointed chair- 
man the Committee Material 
Requirements Criteria for Advanced 
Design the Materials Advisory 
Board the National Academy 
Sciences-National Research Council. 


Citations for Quality Presentation 
Annual Meeting—1958 


APART FROM maintain- 
ing the technical quality all papers 
presented meetings the Society, 
the Administrative Committee 
Papers and Publications also inter- 
ested having these papers well pre- 
sented. There growing aware- 
ness the importance communi- 
cation, particularly the area tech- 
nical ideas and developments. 

foster improved communication 
and make our technical sessions 
more interesting and thus more useful, 
each author graded the quality 
his presentation. were as- 
signed this task the 1958 Annual 
Meeting. Based upon their reports, 


the four outstanding presentations for 

1958 have been selected, and the fol- 

lowing four authors are cited: 

Diaz, West Virginia Pulp and 
Paper Co., Charleston, for 
presentation his paper 
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pak Paper—A New Type High- 
Stretch Paper—Its Manufacture 
and Performance.”’ 

Duncan, associate professor 
statistics, Johns Hopkins Univer- 
sity, Baltimore, Md., for presenta- 
tion his paper Measure- 
ment Error Considerations Bulk 
Sampling with Special Reference 
the Sampling 

Legget, director building re- 
search, National Research Council 
Canada, Ottawa, Canada, for 
presentation his paper “The 
Durability 

Whitby, assistant professor 
mechanical engineering, University 
Minnesota, Minneapolis, 
for presentation his paper 
“Centrifuge Sedimentation Size 
Analysis Samples Airborne 
Dusts Collected Membrane 


Legget 


Whitby 
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Jerome Strauss 


Douglas Parsons 


The Highest Honor 


Honorary Member person widely recognized eminence some part 
the field which the Society covers one who has rendered especially meritorious 


service the Society. 
rectors letter ballot. 


Jerome Strauss, consultant, State 
College, Pa., and retired vice-presi- 
America, New York, native 
New York City. was graduated 
from Stevens Institute Technology 
1913 with the degree with 
both the Priestley and the Stillman 
Prizes. 

Following year the 
Steel Co., three years the Western 
Drop Forge Co., and two years 
Lieutenant, Ordnance Department, 
U.S. Army, World War joined 
the staff the Naval Gun 
Factory, Washington, C., 1919 
assistant chief chemist and metal- 
lurgist, rising the position ma- 
terials engineer. became associ- 
ated with the Vanadium Corporation 
America 1928 chief research 
engineer, advancing vice-president 
research and development 1935, 
and becoming vice-president and tech- 
nical director 1946—the position 
held until his retirement. 

member ASTM for years, 
Mr. Strauss has been active ad- 
ministrative work well the 
activities many technical com- 
mittees. served the Board 
Directors from 1940 1942, the 
Committee Papers and Publica- 
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elected only unanimous vote the Board Di- 


tions 1928 and 1929, the Pittsburgh 
District Council from 1931 1939, and 
the New York District Council 
1958. 

Mr. Strauss has had wide experi- 
ence the alloy metal field both 
ferrous and non-ferrous, especially 
the corrosion-resistant steels and the 
production and application ferro- 
alloys. was chairman ASTM 
Committee A-10 
and Related 
Alloys from its organization 1929 
services, Mr. Strauss elected 
Honorary Chairman Committee 
A-10 1958. has been active 
also other committees dealing 
with ferrous and non-ferrous metals. 
His career qualified him admirably 
present the second Gillett 
Lecture 1953. 

the author many papers, 
reports, and articles the metallur- 
gical field, and holds numerous 
patents. Other ASTM activities in- 
Iron Alloys Research Committee 
Engineering Foundation, the Board 
Directors ASA and 
the Corrosion Research Council 
since 1956. Strauss served the 
National Research Council’s Gun Steel 
Committee during World War II. 
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Douglas Parsons, chief, Building 
Technology Div., National Bureau 
Standards, received his A.B. degree 
1917 and his C.E. degree 1923 from 
Cornell College, Iowa. From 1919 
1923 Mr. Parsons was assistant 
engineer the Iowa Railway and 
Light Co. and associated companies 
Cedar Rapids, lowa. joined 
the staff the National Bureau 
Standards, Washington, C., 
associate engineer 1923. 
chief the Masonry Construction 
Section from 1928 1945, chief 
the Mineral Products Division from 
1945 1946, and has been chief the 
Building Technology Division since 
1946. 

Mr. Parsons has been member 
ASTM since 1924 and has actively 
participated the building materials 
field. From 1937 1948 served 
chairman Committee C-15 
Manufactured Masonry Units. 
served Director the Society 
from 1954 1957; member 
the Administrative Committee 
Simulated Service Testing, 
1949, and the Administrative Com- 
mittee Standards, and 
has represented the Society the 
International Association Testing 
and Research Laboratories for Ma- 
terials and since 1957. 
1952 received the ASTM Award 
Merit. Mr. Parsons the author 
numerous technical and 
reports. 

member several professional 
and technical societies, Mr. Parsons 
has been chairman numerous 
committees, and has received many 
awards. was president the 
American Concrete Institute 1945. 
1936 received the ACI Wason 
Medal for noteworthy research; 
1952 received the Lindau Award 
for outstanding contributions 
inforced-concrete design practice; and 
1959 was awarded the ACI’s 
highest award, the Turner Medal. 
Mr. Parsons also member the 
American Society Civil Engineers, 
the American Ceramic Society, the 
Highway Research Board, the Ameri- 
Association for the Advancement 
Science, Society for Experimental 
Stress Analysis, the Building Research 
Institute, Philosophical Society, and 
the Washington Academy Sciences. 


| 
He! 
| 
ae 
| 
ALLS 


Awards Merit 


LEADERS the field engineering materials, 

who have rendered outstanding service the American Society for 

Testing Materials, particularly its technical committee work, were 
honored the President’s Luncheon with Awards Merit. 

Under the rules governing the Award Merit, each technical com- 

mittee may suggest one candidate annually, and the Award Committee 

may select nominees from other areas the Society’s work well. 


While each the award winners listed below was honored for intensive 
work and contributions specific technology, each has furthered 
numerous ways the general activities the Society. 


Victor Grotlisch (retired) 
principal naval stores technologist and 
chief the Naval Stores Branch, 
Department Agriculture, Washing- 
ton, recognition constructive 
and faithful service technical com- 
mittee work, especially the long-time 
chairman Committee D-17 Naval 
Stores 


Mr. Grotlisch, native Cincinnati, 
Ohio, was graduated from the University 
Cincinnati member the first 
cooperative engineering class 1912 with 
the degree Chemical Engineer. For 
two after his graduation, taught 
chemistry, physics, and other engineering 
Mechanical Institute. then joined 
Kodak Co. analytical chemist 
the plant control laboratory. 

1914 accepted appointment 
the Department Agriculture and 
remained with the Department until his 
retirement March this year—an 
association 444 years. 
initial appointment junior chemist 
until his retirement principal naval 
stores technologist and chief the Naval 
Stores Branch, Agricultural Marketing 
Service, Mr. Grotlisch was engaged all 
phases chemical, engineering, develop- 
ment, statistical, administrative, inspec- 
tion, standardization, and marketing work 
relating turpentine, rosin, pine oil, and 
all other products chemical nature 
derived from the pine tree. 

Mr. Grotlisch was chairman ASTM 
Committee D-17 Naval Stores from 
1942 1958. also represents this 
committee Committees Methods 
Testing and E-8 Nomenclature and 
Definitions and has been member 
Committee D-1 Paint since 1931. 
papers. 


George Hiers, consulting 
metallurgist (retired, National Lead 
Co.) Baldwin, Y., recognition 
long-time active participation 
ASTM work, especially 
non-ferrous metals, and Com- 
mittee B-2 Non-Ferrous Metals 
and Alloys, and for support other 
ASTM technical and district work. 


Mr. Hiers, born Brooklyn, Y., 
received his education Brooklyn Poly- 
technic Inst. 1911 joined the 
National Lead Co. Research Laboratories 
retirement 1951 after years’ service 
and now consulting metallurgist. 

Mr. Hiers has been member ASTM 
since 1929 and has served numerous 
technical committees including: B-2 
Non-Ferrous Metals and Alloys (since 
Subcommittee White Metal 
B-3 Corrosion Non-Ferrous Metals; 
B-5 Copper and Copper Alloys; B-6 
Die-Cast Metals and Alloys; B-7 
Light Metals and Alloys; E-1 Methods 
and Nomenclature and Definitions. 

His other society memberships include: 
Fellow, American Association 
Advancement 
Chemical Society; American Institute 
Mining, Metallurgical, and Petroleum 
Engineers; American Society for Metals; 
The American Society Mechanical 
Engineers; National Association Cor- 
rosion Engineers; Society for Automotive 
Engineers; New York 
Sciences; and Metal Science Club (New 
York). Mr. Hiers the author 
numerous articles lead, tin, antimony, 
zine, and other non-ferrous metals. 


Elmer Kimmich, chief engi- 
neer, industrial products development, 
Goodyear Tire and Rubber Co., Akron, 
Ohio, recognition outstanding 
and sustained service ASTM tech- 
nical work, especially long-time support 
Committee D-11 Rubber and 
Rubber-Like Materials, and for serv- 
ices his district. 


Mr. Kimmich, native Cleveland, 
Ohio, received his B.S. degree mechani- 
cal engineering from the Case Institute 
Technology. Following graduation, 
was employed the Development De- 
partment the United States Rubber Co. 
1916 joined the Goodyear Tire and 
Rubber Co. and has been associated with 
this organization since. 

has been associated with the ASTM 
since 1930 and has been active Commit- 
tees D-11 Rubber and Rubber-Like 
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Materials and E-1 Methods Testing. 
has served chairman numerous 
subsections and committees associated 
with rubber belting, hose, and other 
mechanical rubber goods. has also 
served the Joint SAE-ASTM Commit- 
tee Automotive Rubber. addition, 
Mr. Kimmich has been active Cleveland 
District Council affairs for years and 
served vice-chairman. 

field splicing methods for belting which 
eventually led unlimited-distance belt 
conveyor systems today. has 
supervised development work 
brake hose, rotary oil drilling hose, and 
long-length hoses for cross-country fuel 
distribution. serves editor the 
Goodyear Handbook and 
Molded Rubber Goods. 

1955 attended the ISO meeting 
Stockholm American Delegate 
V-belts. has been active numerous 
technical and engineering activities. 


Bryant Mather, supervisory civil 
engineer and chief, Special Investiga- 
tions Branch, Concrete 
Army Engineer Waterways Experi- 
ment Station, Jackson, Miss., recog- 
nition intensive and consistent ac- 
tivity ASTM technical and adminis- 
trative work, especially Committee 
C-9 Concrete and 
gates. 


Mr. Mather supervisor that part 
the investigational work connection 
with concrete and concrete materials for 
the Corps Engineers which the 
techniques and information the physical 
sciences are employed. 
Baltimore, Md., was graduated from 
Baltimore City College 1934, received 
A.B. geology The Johns Hopkins 
University 1936, was graduate student 
geology The Johns Hopkins Univer- 
sity 1936-1938 and and was 
graduate student economics the 
American University 1938-1939. 

served assistant curator charge 
mineralogy the Chicago Museum 
Natural History from 1939 1941 and 
has been associated with concrete research 
for the Corps Engineers since 1941— 
first geologist and later with the title 
civil engineer. 
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Mr. Mather has been meiaber 
ASTM since 1944, Committee C-9 
Concrete and Concrete Aggregates since 
1946, and Committee Cement 
since 1954. has been chairman 
Subcommittees Chemical Reac- 
tions and Admixtures Commit- 
tee C-9 and has been secretary the 
the C-1 Sponsoring Committee Blended 
Cements. 

Besides his activities ASTM, 
member the American Concrete Insti- 
tute, serving its Board Direction, 
number its technical committees, and 
its Technical Activities 
member several committees the 
Highway Research Board. Other mem- 
berships include the American Institute 
Mining, Metallurgical, and Petroleum 
the Meteoritical Society, the 
Committee Large Dams, the 
Mississippi Geological Society, and the 
Mississippi Academy has 
been author co-author numerous 
technical papers. 


Mary Norton, metallurgist, 
Materials Research Laboratory, Ord- 
nance Materials Research Office, 
town, Mass., recognition construc- 
and consistent efforts 
and leadership the work Com- 
mittee E-4 Metallography involving 
grain size and other standards, defini- 
tions, and editorial work. 


Miss Norton 
Massachusetts. 


She received A.B. 
chemistry and mathematics 
manuel College, Boston, and M.A. 
chemistry from 
New York. 

employee the Army Ordnance 
spent vears the Watertown Arsenal 
where she devoted her efforts to 
research metallography. She 
signed her present position upon the 
organization the Materials Research 
Laboratory the Ordnance Materials 
Research Office five ago. 

Miss Norton has represented the Ord- 
nance Corps ASTM Committee 
Metallography since 1944 and has been 
personal member ASTM since 1950. 
She has Committee 
since 1946 and Chairman Sub- 
committee Definitions. 

Miss Norton the author and co-author 


has 


Kimmich 
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problems physical metallography and 
with production and evaluation surface 
finishes. She received the War 
Meritorious Civilian Service 
Award for her wartime work associated 
with metallography and with the develop- 
ment standards for ordnance finishes. 


Lewis Reid (retired general 
purchasing agent, Life 
Insurance Co.) Chatham, J., 
recognition marked leadership and 
contributions the work committee 
D-6 Paper and Paper Products, and 
for long constructive support other 
ASTM technical and administrative 
work. 


Mr. Reid received from Yale University 
1919 the Bachelor Philosophy degree 
chemistry. Following graduation 
returned Yale for graduate study 
chemistry 

Mr. Reid’s professional experience has 
with the Doehler Die 
Casting Co. and with Ameri- 
Cirrus Engines Co. 1928-1929 
metallurgist. From 1929 was 
chief engineer Analysis Corp.; 
1932-1935 consulting engineer, 
Metropolitan Life Insurance Co. was 
senior technician, standardi- 
zation laboratory; administrative assist- 
ant the second vice-president, coordina- 
tion; assistant general purchasing agent; 
and general purchasing agent before his re- 
tirement 1958. 

Mr. Reid has lectured the University 
Maine and New York University and 
has written edited numerous articles. 
served editor Aviation Engineer- 
ing Magazine and consulting editor 
Metals and Alloys. 

During World War JI, served 
man with the 
duction Board, and later served with the 
General Services Administration. 

Mr. Reid has been member ASTM 
since service the Society 
includes membership Committee 
Paper and Paper Products (secretary 
D-13 Textile Materials; 
D-9 Electrical Insulating Materials; 
D-12 Soaps and Other Detergents 
(21 years); D-21 Wax Polishes and 
Related Materials; Methods 
Testing; B-2 Non-Ferrous Metals and 
Allovs; and E-5 Fire tests Building 


Constructions. has also served 


Norton 
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the Administrative Committee Papers 
and Publications, the Administrative 
Committee Standards, and the New 
York District Council. 


Claude Rice, coordinator, 
Analytical and Testing Section, Re- 
Laboratory, Gulf 
Research and Development Co., Phil- 
adelphia, Pa., recognition leader- 
ship and intensive effort the work 
Committee D-19 Industrial Water 
and for support other ASTM 
technical and administrative work. 


For years, Mr. Rice has been asso- 
ciated with the Gulf Oil Corp. Phila- 
delphia. His work has dealt with prob- 
lems product quality control, sales 
technical service, air pollution abatement, 
and water examination. present, 
ogy laboratory Philadelphia. 

Mr. Rice represents his company 
Committee D-19 Industrial Water. 
also represents the Gulf Oil Corp. 
the Pennsylvania Sewage and Industrial 
Waste Assn. and the Refining 
Industry Action Committee the Ohio 
River Valley Water Sanitation Commis- 
sion. 

has served Committee D-19 
standards advisor since that appointive 
office was created. such, has been 
instrumental standardizing form for 
writing specifications and methods test 
that becoming widely recognized within 
ASTM and other societies. 

Mr. Rice the liaison representative 
Committee D-19 Committee 
Methods Sampling and 
assisted the organization the Joint 
Committee Uniformity Methods 
ASTM representative and which was 
the 

Mr. Rice has campaigned for 
tion among industrial and civie groups 
with governmental regulatory agencies 
understanding and discharging responsi- 
bilities abatement waterborne indus- 
trial wastes. 
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Henry Schweim, western 
manager, Gypsum Hollywood, 
Calif., recognition valued and 
especially notable Committee C-11 
and for his long-time 
secretarial work for this committee. 


Gypsum, 


Mr. Schweim obtained his engineering 
education the Armour 
Technology. From 1915 until 
served with the United States Ciypsum 
sales engineer, supervisor sales, 
development engineer, and man- 
through 1947, served general man- 
ager the Gypsum Assn. Chicago. 
1947, western 
the association with 

Mr. Schweim has been active ASTM 
for over served secretary 
ASTM Committee Gypsum 
for 21 years. In addition he has been 
active Committees C-12 Mortars 
for Unit Masonry, k-5 on Fire Tests of 
Materials and Construction, and 
Nomenclature and Definitions. 
dition this, has served several ASA 
sectional committees. 
sented the Gypsum Assn. 
committees the National Research 
Council, the National 
Assn., Building Officials 
America, and the International Conference 
Schweim was made life member the 
American Society Civil 


locations. 


became manager 


offices in’ Los 


He has also repre- 
various 


Benoit Sirois, chief metallur- 
gist, Phelps Dodge Copper 
Corp., Bayway, J., recognition 
intensive and sustained activity 
the work Committee 
for Electrical 
constructive support other non-ferrous 


Wire 8 
Conductors, for 


standardization and research work. 


Me., received the degrees and 
Ch.E. in 1939 and 1945, respectively, 
from Cooper Union. In 1931 he was 
employed laboratory technician the 
Copper Products Corp., 
Bayway, J., and present holds the 
position of chief metallurgist with that 
company, 


Stuart 


Beaumont Thomas 


ASTM 


Schweim 


His service ASTM committees began 
sentative for his company Committees 
Wire for Conductors 
and B-5 Copper and Copper Alloys. 
became regular member these 
committees the next year and has been 
active their various subcommittees 
well Committees B-2 Non-Ferrous 
Metals and Alloys and B-9 Metal 
Powders and Metal Powder Products. 
Mr. Sirois was chairman the B-5 
Subcommittee Wire and Wire Rod 
1944-1950, and the B-1 
Copper and Copper Alloy Conductors 
1950-1959. has also served repre- 
sentative ASTM the ASA Sectional 
Committee Bare Electrical Con- 
ductors. 

a member and director of the Wire Assn. 
has served vice-president and chair- 
man the Overhead Conductor Section 
the Insulated Power Cable 
and has represented his company 
the Committee Standards the 
Copper and Brass Research Assn. (chair- 
participated Government-Industry 
Coordinating Committee charged with the 
development watertight electrical con- 
ductors for 


Charles Strobel, engineer, 
Consulting Department Semiconduc- 
tor Devices, Westinghouse Research 
Laboratories, Pittsburgh, Pa., 
ognition intensive and constructive 
efforts technical activities, especially 
Committee B-4 Metallic Materials 
for Electrical Heating, Resistance, and 
Contacts, particularly notable the 
work contact 


Dr. Strobel was born and educated 
received a B.S. 


Pittsburgh, Pa. 


Werley 


BULLETIN 


Sirois 


Strobel 


degree electrical engineering 1921 
from Carnegie Institute Technology, 
and the M.S. and degrees physies 
from the University Pittsburgh. 

research engineer 1921 the Western 
Co. New York and continued 
this type work the Union Switch 
and Signal Co., Swissvale, Pa. From 
1940 1957 was with the Robertshaw- 
Fulton Controls Co., Pittsburgh, where 
served assistant director research 
and chief left this position 
to join the Westinghouse 
ratories Pittsburgh where presently 
Department on Semiconductor Devices. 
holds number industrial patents. 

Dr. Strobel has been a member of ASTM 
1945 and member ASTM 
committee’s secretary for two and 
secretary for Subcommittee Con- 
resents B-4 on the Coordinating Com- 
B-2, B-4, and and the Coordi- 
nating Committee Non-Ferrous Metals 


since 


Herbert Stuart, director 
quality control, United States Pipe and 
Foundry Co., Burlington, 
recognition leadership and unfailing 
support numerous ASTM technical 
and administrative activities, especially 
Committee A-3 Cast and 


his District. 


Mr. Stuart, native Beverly, 
received his degree mechanical engineer- 
ing from the Drexel Institute Technol- 
ogy 1930. Since graduation has 
been employed the United States Pipe 
and Foundry Co. research engineer 
rently director quality control. 

has been active ASTM Com- 
mittee Cast Iron and served its 
tion, has served Committee 
first became associated with 
ASTM 1935 representative his 
company. addition numerous sub- 


successive 


July 1959 


4 


Fifty-Year Members Recognized President’s Luncheon 


Two individual members and company members received certificates recognition 50-year 
members the Society the Luncheon Tuesday noon. Seated right are: 
Succop representing Heppenstall Co.; Thielking representing Schenectady Varnish Co., Inc., 
Tall represeniing Western Electric Co., Inc, Hawthorne Works; Everett W. Boughton, individual mem- 
ber; Joseph Brobston, individual member; Gordon Thonpson representing Electrical Testing Labora- 
tories, Inc. Standing left to right: W. R. Homan representing Commonwealth Edison Co.; C. A. Homan 
representing Bird and Son, Inc.; MacFarlane representing Westinghouse Air Brake Co.; Cor- 
bett representing Midvale-Heppenstall Co.; and Sirois representing Phelps Dodge Copper Corp. 
Fifty-year member representatives not the photograph are Kirwan, Raymond Concrete Pile Co., 
Van Loo, Sherwin-Williams Co., and John Mayer, Tulane University 


committee posts, represents Committee 
Corrosion. member the ASTM 
Philadelphia Council, serving 
vice-chairman. 

Mr. Stuart has been actively engaged 
the technical committee activities 
the Cast Iron Pipe Research Assn. and 
serves one its representatives ASA 
Sectional Committee A-21 Cast Tron 
this group. assisted the organi- Mr. Thomas member the American 
zation the American group Society, the American Institute 
actively participating the Chemists, the Technical Association 
nical Committee Cast and led the Pulp and Paper Industry, and the 
the first delegation London National Association 
gineers. the author numerous 
technical publications and member 
Phi Beta Kappa and Phi Lambda Upsilon. 


and Manufacturing Co. chief chemist, 
and 1952 was elected 
position. 

Mr. Thomas charter member 
ASTM Committee C-3 Chemical- 
Resistant Mortars. has served 
chairman this committee for six years 
and secretary for four. also 
member ASTM Committee C-15 
Manufactured Masonry Units. 

addition his membership ASTM, 


Beaumont Thomas, director and 
vice-president for development 
search, The Stebbins Engineering and 
Manufacturing Co., Watertown, 
recognition faithful and constructive 
leadership all the technical work 
Committee C-3 Chemical-Resistant 
Mortars, and for administrative sup- 
port secretary and chairman this 


Mr. Thomas was born South Wales, 
Great Britain, and became 
the United States 1933. Since 1952, 
has been vice-president for development 
and research The Engineering 
and Manufacturing Co. and recently was 
elected director this company. 
holds degree with major 
chemistry from West Virginia Univer- 


Annual 


George Werley, research in- 
vestigator, The New Jersey Zine Co., 
Palmerton, Pa., recognition 
outstanding service and technical and 
administrative leadership, especially 
the field castings, specifically 
Committee B-6 Die Cast Metals 
and Alloys, and his long service 
secretary this committee. 


Meeting 


Mr. Werley native Ney 
vania State University where received 
the degree B.S. chemical engineering. 
After graduation joined The New 
Jersey Zine Co. and has remained there 
ever since with the exception few 
months 1942 when was loaned 
the War Production Board. 

base die-casting alloys, has contributed 
sections the ASM Handbook and Kent’s 
Engineering Handbook, and the author 
number papers and magazine 
articles zine alloy die casting and brass 
powder metallurgy. 

Mr. Werley has been active the work 
ASTM Committee B-6 Die-Cast 
Metals and Alloys and has 
has represented Committee B-6 Com- 
mittee B-7 Light Metals and Alloys, 
and the Coordinating Committee 
Non-Ferrous Metals and 
also member Committee B-9 Metal 
Powders and Metal Powder Products. 

Mr. Werley member the Metal 
Powder Assn. was technical 


for industrial movie zine and die 
casting for the American Zine Institute 
and the American Die Casting Institute. 
also member the Palmerton 
Board Trade and Lambda Upsilon 


Forty-Year Members Recognized President’s Luncheon 


Forty-year members the Society who were the Luncheon receive certificates are 
shown the photograph. Standing left right: Guettel representing Driver-Harris Co.; 


sity. 

Following graduation, served 
chemist with the Weirton Steel Co. until 
1937 when joined the Battelle Memorial 
1939, joined The Stebbins Engineering 
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Reader representing The National Supply Co., Subsidiary Armco Steel Corp.; Wheatley repre- 
senting Smith Corp.; W.S. Weaver, representing Canada Cement Co., Ltd.; Smesrude repre- 
senting Union Pacific Railroad Co.; representing The Baltimore Ohio Railroad Co.; 
Weathers representing the Kansas State Highway Commission; Patterson, Sr., representing 
Pont Nemours Co., Inc. Seated left right: Gunn representing Lone Star Cement Co.; 
individual members Marshall, Howell, Eakins, Robert Bonney, Weil, and Ray 
Bayless; Barnum representing Northern States Power Company. 
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Medals 


and Awards 


Research Engineering Materials 


MacDonald 


CHARLES DUDLEY MEDAL 


This medal was established voluntary 


subser iplions from the members as a means of 


stimulating research materials 


recognizing imeritorious contributions to 
its publications, at the same time com- 
memorating the first president the Society, 
whose inspiring leadership has had 
found influence on its development. 


1959 award Robert Mac- 
Lankford for their paper, Effects 
Strain Rate and Temperature 
the Stress-Strain Relations Deep- 
Drawing presented the 
1956 Annual Meeting the Society. 


Robert MacDonald head the 
Bearing and Friction Section 
Clevite Research Center, Cleveland, Ohio. 
received his B.A. degree chemistry 
and physics from Hiram College and his 
B.S. degree metallurgical engineering 
from Carnegie Institute Technology. 
graduation joined the Gas 
Turbine Division of General Electric Co., 
where was engaged research 
high-temperature materials. 1952 
became associated with Battelle Memorial 
Institute principal metallurgist the 
1956 joined the Clevite Corp. 
senior and was 
appointed to his present position, where he 
concerned with development, testing, 
ASM, and 

Carlson, Battelle Memorial 
Institute, Columbus, Ohio, native 
Gary, Ind. After service the army, 
attended Purdue University and received 
B.S. mechanical engineering. 
lowing graduation, became 
structor and graduate student 
Department Engineering Mechanics 
Purdue and received his 
neering mechanics Carlson 
joined Battelle Memorial 
since 1954 has been assistant division 


— 


Carlson 


Lankford 


chief concerned with research the 
mechanical behavior engineering ma- 
and Tau Beta Pi. 

Lankford, chief research engineer, 
products, United States Steel 
Corp., Monroeville, was educated 
Carnegie Institute of Technology, where 
received B.S. metallurgical engi- 
employed research metallurgist 
Carnegie Institute Technology and 
The Pennsylvania State 
1945 joined United States Steel Corp. 

Mr. Lankford, member ASTM, 
serves Committee Fatigue and 
Papers and Publications. 
received the Richard Templin 
Award. also member ASME, 
AIME, ASM, and the Society forg Ex- 


perimental Stress Analysis. 


Industrial Water 


Drew Betz, president and director 
Betz Laboratories, was managing director 
the time and his father organized. 
1925. hecame president and director 
when the firm was reorganized 1957 
Betz Laboratories. 

native Philadelphia, Mr. Betz 
was chemistry from Drexel 
Institute Technology 1914, after 
which took extra year organic 
chemist with the Animal Phila- 
delphia, and from 1917 1925 chemist 
and later vice-president Drew 
Co., Philadelphia, New York, and 
Boston. 

Mr. Betz has been member ASTM 
since 1937. has been member 
Committee D-19 Water 
since 1942 and has represented D-19 
the Standards Methods 
the American Public Health Assn. 
Joint Committee Boiler Feedwater 
studies and currently vice-chairman 
the ASME research 
replaced addition, represented 
Committee D-19 the 
Sewage Works Associations Standards 
Methods Committee. 

member the Philadelphia District 
Council, has served both secretary 
and vice-chairman. 1956 received 
the Society’s Award Merit for valued 
notably the field industrial water and 
District activities. 

Mr. Betz also active member 
The American Mechanical 
Engineers, American Chemical 
and American Water Works Assn. 
has written several articles and papers 
various water-conditioning processes and 
problems. 


Testing Soils 


Betz 


MAX HECHT AWARD 


This award, honor the first chair- 
man D-19 Industrial Water, 
recognition outstanding service 
committee the advancement its ob- 
neering 
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Schmid 


HOGENTOGLER AWARD 


This award was established Committee 
chairman, given authors out- 
meeting the Society. 


1959 award Werner Schmid 
for his paper, Permeability 
Soils and the Concept Stationary 
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Boundary presented the 
1957 Annual Meeting the Society. 

Werner Schmid, associate professor 
civil engineering, Princeton University, 
studied the Technische Hochschule 
Munich, where was granted the degree 
Diplom Ingenieur 1953, and later 
became associated with the Bavarian 
Power and Light Co. designer. 
Fellowship 
him the United States where re- 
ceived Master’s degree from Lehigh 
University. joined the 
Lafayette College instructor and 
1956 was appointed assistant professor 
Princeton University. 

Professor Schmid actively engaged 
research for the Office Naval Research. 
several papers water 
soils, lateral earth pressures, stress 
measurement. has been member 
ASTM 1955 and serves Com- 
mittee C-18 Soils for Engineering 
Purposes. 


Corrosion Research 
and Tests 


Rittenhouse 


SAM TOUR AWARD 


The purpose this award encourage 
research the improvement and evaluation 
corrosion testing methods and stimu- 
late the preparation technical papers 
this Sit ld. 


1959 award John Rittenhouse 
for his paper, Corrosion and 
Nitric presented the Second 
Pacific Area National Meeting the 
Society 1956, 


Laboratory, California Institute Tech- 
nology, was born Milwaukee, Wis., 
and received his education the Uni- 
versity Wisconsin and Marquette 
University. holds the 
and M.S. from Marquette. 

was engaged inspection, super- 
vision, and research the Steel Foundry 
the Falk Corp.; was 
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Marquette University and consultant 
X-ray diffraction metallur- 
gical Problems the Ladish Co. 
was also chief Ampco 
Metal Inc., Milwaukee. 

Since moving California 1955, Mr. 
Rittenhouse has been X-ray consultant 
and applications engineer Applied 


Research Laboratories Glendale 


was research group supervisor the 
Chemistry Section the Jet Propulsion 
Laboratory. currently research 
specialist the Materials Section the 
Jet Propulsion Laboratory and working 
the properties materials very high 
temperatures. 

member the American Society 
for Metals, Society for Nondestructive 
Testing and 
the American Society. 


Test Methods and 


Westbrook 


RICHARD TEMPLIN AWARD 


The purpose this award stimulate 
methods and apparatus, 
describing new and useful testing procedures 
and apparatus, and recognize meritorious 


efforts this 


for his paper, Testing 
the Second Pacific Area National 
Meeting the Society 1956. 


Westbrook, metallurgist, General 
Research Laboratory, 
nectady, Y., resident Ballston 
Spa, and graduate Rensselaer 
Polytechnic Institute, from 
degrees metallurgical engineering. 
1949 received the degree from 
Massachusetts Institute 
joined the General Co. 
that same vear. 

Westbrook licensed professional 
engineer, State New York. 
Ceramic Society, Electrochemical Society 
(presently vice-chairman the Electro- 
thermics Metallurgy Division), British 
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Institute Metals, and the Materials 
advisory Board, National 
Science. 1957 was the recipient 
the Francis Mills Turner Award the 
Electrochemical Society 1959 the 
Alfred Geisler the Eastern 
New York Chapter, ASM. 
member Sigma Xi, Tau Beta Pi, and 
author numerous technical papers 
the and properties metals and 
ceramics. 


Meeting 


Concrete and Its 
Aggregates 


George Verbeck 


SANFORD THOMPSON AWARD 


This award was established Committee 
given to authors of papers of outstanding 
merit that field, stimulate research and 
extension knowledge, and 
efforts. 


1959 award George Verbeck 
for his paper, Hy- 
drated Portland presented 
the Second Area National 
Meeting the Society 1956. 


George Verbeck manager, Applied 
Section, Portland Cement Assn. 
(B.A. chemistry) and the University 
joined the Portland 
1941 and was subsequently employed 
The Institute Gas Technology and 
Koppers Co., Butadiene Division. 
rejoined the PCA 1945. 

numerous 
aspects cement and concrete technology 
have been published ASTM, the High- 
way Research Board, and the American 
ASTM Committees Cement and 
Concrete and Concrete Aggregates, 
the Portland Cement Assn. 
Mr. Verbeck also member 
and the American Chemical Society. 
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New Tentatives and Standards 


Technical Committees Keep Pace with 


Changing Technology 


tentative and meth mis of 
given below. Other actions 

regard standards are 


the box 


The numer designatiol f ti 

yom itter ! nsible fe 

tentatives are ter the 
{ } uv 


Testing and Inspectic 


ebox and Higher Quality 


Deiormed Billet Steel are for Concret« 
mum Yield Point 432 

Carbon Steel Plates Flange and 
Boilers and Other Pressure Vessels 

A 433 -50 I 

and Tempered Alloy Steel Bars 
Hot-Rolled or Cold-Finished (A 434 


CAST IRON (A-3) 


wecifiation for 
/ 


Austenitic Gray Castings 
5Y ‘I 


WIRES FOR ELECTRICAL CONDUCTORS 

(B-1) 

Vethod of Test for 

Current Method for Determination 
of keleetrien! Conductivity (B 342-59 T 

Specification for 


Qualities for Fusion Welded 


m Conductors 


Core W ire for 4) minu! 
ACSR) (B 341 59 T 


METALLIC MATERIALS FOR ELECTRICAL 
HEATING, ELECTRICAL RESISTANCE, 
AND ELECTRICAL CONTACTS (B-4) 


Ny f for 
Speci tice ons lo 


Drawn Rolled Nickel-Chromium and 
mium-Iron Allovs for 


LIGHT METALS AND ALLOYS, CAST 
AND WROUGHT (B-7) 


Specification lor 


Alloy Pipe for Gas and Oil 
Transmission and Distribution Piping 


METAL POWDERS AND METAL 
POWDER PRODUCTS (B-9) 


Vethod for 


Hardness of Sintered Metal Friction Ma- 
terials (B 347 — 59 T 


Specification for 


Tungsten- 


CEMENT (C-1) 

Test for 

Fineness Hydraulic Cement the No. 

CHEMICAL-RESISTANT MORTARS (C-3) 

Test for 


Chemical Mortars 341 
59 T 


LIME (C-7) 


Specifications 


Quicklime 


chlorite Bleach Manufactur 


59 T 


Pozzolans for Use with Lin 


REFRACTORIES (C-8) 


Test for 


mz Bulk Dens ] 
Brick (C 437 -—59 T 

Rehe Change of ( 
=} s(C 436-59 J 

Conductivity 


Insulating Fire Brick for 


g i 
s (C 435 
gs ] 


trial Furnaces ¢ yperated with ¢ 


or 


ing Atmosphere 


CONCRETE AND CONCRET 
AGGREGATES (C-9) 


Test for 


Preventing Excessive Expa 


S pet ifications tor 


Cotton 


GYPSUM (C-11) 


Spee fications for: 


Backing Board 


CONCRETE PIPE (C-13) 


Specificattons for 


Mineral Admixtures 


nsion ol Con- 


Concrete 


Joints for Cireular Sewer and 
Culvert Pipe, Using Flexible, Water- 
tight, tubber-Ty pe Gaskets (C 445 


Perforated Conerete Pipe 


SUMMARY ACTIONS TAKEN 1959 ANNUAL MEETING AFFECTING STANDARDS AND TENTATIVES. 


\ Perrou Metals Steel, Cast Lron, 
Wrought Lron, Alloys, ete 

Non-Ferrous Metals Copper, Aine, 
Lead, Aluminum, Alloys, ete 

( Cement, Lime, Gypsum, Conerete 
and Clay Products 

Paint Petroleum Products, Bitu- 
minous Materials, Paper, Textiles 
Plastics, Rubber, Soap, Water, ete 

\iscellaneous Subjects, Testing, ete. 

Nlectronic Materials 

Votal 


Standard 


New 
Standards 
and 
‘Tentatives 


Adopted 


Standards of 
Which 
Revisions 
Will Be 
Adopted to 


Tentatives 


is 


Ss 24 

2 1 
104 
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Revisions 
Standard 
and 


Reversions 


Tentative 


Tentative 
Revisions Tentatives 


ayvise 
of Revised 


Standards 


1 32 
2 19 


Standards 
and 
Tentatives 
With- 


drawn 


Fire 
Brick and 
“sti Re Irac- 
tones (C438 590 T 
Resistance Thermal Spalli 
Vet od 
STEEL (A-1) Like Test of Specifications for 
Aluminum Allovs for Electrica] Heat- Steel Pouring Pit 
hod and per fication Jor B 4 T 59 T 
is 


THERMAL INSULATING MATERIALS 
(C-16) 


Method Test for: 

Normal Total Emittance Surfaces 
Materials 0.01 In. Less Thickness 
Approximately Room Temperature 

Breaking Strength and Modu- 
lus Rupture Preformed Insulation 

Method for: 


Determining the Maximum Use Tempera- 
ture Preformed High-Temperature 

PORCELAIN ENAMEL (C-22) 

Methods Test for: 

Abrasion Resistance Porcelain Enamels 


PAINT, VARNISH, LACQUER, AND 
RELATED PRODUCTS 


Specifications for: 


Basic Lead Silico-Chromate 1648 


Coating and Stripping Bitumen-Aggre- 

Penetration Bituminous Materials 
5-59 


for: 


Mixtures 1663 


Asphalt 


Paving 


WOOD (D-7) 

Methods of: 

Conducting Machining Tests Wood and 

ELECTRICAL INSULATING MATERIALS 

(D-9) 

Methods Test for: 

etry (Jointly with D-20) 


(Continued page 52) 


Annual 


YOUR HOSTS.... 


THE 
nual Meeting were the members 
the Philadelphia District Coun- 
they have often the 
past, these capable 
important part the 
arrangements. 

Kidder, Philadelphia 
Electric Co.; dinner chairman was 
entertainment, 
Spring, Pencoyd Steel and 
Forge Corp.; enter- 
tainment, Drew Betz, Betz 
Laboratories, 
Moran, Kimble Glass 


Meeting 


Forty- and Fifty-Year Members 


59 T) 
The Society gave recognition the Annual Meeting many its long-term 


members presenting them with 40-year and 50-year membership certificates. 


50-YEAR MEMBERS 


Raymond Concrete Pile Co. 


Method of Test for: 


Acid Isomers and Benzoie Acid 
Alkyd Resins and Esters 1651 
59 T) 

Moisture Vapor Permeability Organic 


Everett Boughton 

Joseph Brobston 

Bird and Son, 

Commonwealth Edison Co. 

Electrical Testing Laboratories, Inc. 
Heppenstall Co. 

Midvale-Heppenstall Co. 

Phelps Dodge Copper Products Corp. 


40-YEAR MEMBERS 

Pont Nemours and Co., Inc. 

Erie Railroad Co. 

Georgia Institute Technology 
Library 

Georgia State Highway Department 

Kansas State Highway Commission 

Kellogg Switchboard and Supply Co. 

Lone Star Cement Corp. 

Montana State Highway Dept. 

New York Central System 

New York, New Haven 
Railroad Co. 

Northern States Power Co. 

Phoenix Bridge Co. 

Lucius Pitkin, Ine. 

City Rochester, Department 
Public Works, Division 
Engineering 

St. Joseph Lead Co. 

The Shawinigan Engineering Co., Lid, 

The Singer Manufacturing Co. 

Smith Corp. 

The National Supply Co., Subsidiary 
Steel Corp. 

Union Railroad Co. 

Vanderbilt Co., Ine. 

Wellington Sears Co., Inc. 

West Coast Lumbermen’s 


Schenectady Varnish Co., Inc. 
The Sherwin-Williams 
Tulane University Louisiana 
Western Electrie Co., Inc., 
Hawthorne Works 
Westinghouse Air Brake Co. 


Method for: 


Evaluation Painted Coated Speci- 
mens Subjected Corrosive Environ- 

Sampling and Testing Shellac 


Individual Members 
Ray Bayless 
Robert 

Campen 

Delbridge 
Hutton Dix, Jr. 

Max Herzog 

Francis Howell 
Charles Marshall 
MeMillan 
Nathan Rockwood 
Stephen Voorhees 
Walter Weil 

Guy 


Arizona State Highway Department 
The Baltimore Ohio Railroad Co. 
Canada Cement Co., Ltd. 
The Chesapeake Ohio Railway Co. 
City and Guilds College Library 
The Colorado Fuel and Corp., 
Wickwire Spencer Division, 
Plant 
Columbia-Geneva Steel Div., 
Steel Corp. 
Driver-Harris Co. 


PETROLEUM PRODUCTS AND 
LUBRICANTS (D-2) 


Methods of Test jor: 


Maximum Fluidity Temperature Re- 

Thermal Stability Aviation Turbine 

Knock Characteristics Motor Fuels 
Above 100 Octane Number the Re- 

Specific Gravity Light Hydrocarbons 
Pressure Hydrometer 1657 

Carbon Number Distribution 
Compounds Naphthas Mass 

Thermal Stability Navy Special Fuel 

Active Sulfur Cutting Fluids 1662 
59 T) 


Hartford 


Specifications for: 


ROAD AND PAVING MATERIALS (D-4) 
Test for: 
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New Tentatives and Standards 


Technical Committees Keep Pace with 


Changing Technology 


62nd Annual 


Meeting the Society accepted new 
tentative specifications and methods 
test, the titles and designations which 
are given below. Other actions taken 
the meeting regard standards are 
summarized the box. 

The numerical designations the 
technical 
these 
boldface headings. 


the 


committees 
tentatives are shown 


STEEL (A-1) 

Method and Specification for 

Ultrasonic Testing and Inspection Steel 
Plates Firebox and Higher Quality 

Spec theations for: 


Deformed Billet Steel Bars for Concrete 
mum Yield Point 

Leaded Carbon Steel Plates Flange and 


Qualities for Fusion Welded 
Boilers and Vessels 


Quenched and Tempered Alloy Steel Bars, 
Hot-Rolled or Cold-Finished (A 434 


CAST IRON (A-3) 


Spe cif ation for 


Gray Castings 436 


59 T 
WIRES FOR ELECTRICAL CONDUCTORS 
(B-1) 
Vethod of Te st for 


Current Method for Determination 


Spec tfieation for 


Core Wire for Aluminum Conductors, 
Steel Reinforced (ACSR) (B 341 - 59 T) 


METALLIC MATERIALS FOR ELECTRICAL 
HEATING, ELECTRICAL RESISTANCE, 
AND ELECTRICAL CONTACTS (B-4) 


Specifications for: 


Drawn Rolled Nickel-Chromium and 
Nickel-Chromium-Iron Alloys for 
trical Heating Elements 344 59) 


Method of: 


Accelerated Life; Test Iron-Chromium- 
Aluminum Alloys for Heat- 


LIGHT METALS AND ALLOYS, CAST 
AND WROUGHT (B-7) 


Specification for: 


Aluminum Alloy Pipe for Gas and 
Transmission and Distribution Piping 


METAL POWDERS AND METAL 

POWDER PRODUCTS (B-9) 

Method for: 

Hardness Sintered Metal Friction Ma- 
terials (B 347 — 59 T) 

Spe cifications for 


Machinable 
Nickel-Copper Alloys 346 


Tungsten- 


CEMENT (C-1) 

Method Test for: 

Fineness Hydraulic Cement the No. 

CHEMICAL-RESISTANT MORTARS (C-3) 

Method Test for: 


Chemical 
59 T) 


Mortars 


LIME (C-7) 


Specifications for: 


Quicklime and Hydrated Lime for Hypo- 
chlorite Bleach Manufacture 433 
59 T) 

Pozzolans for Use with 


Lime 


REFRACTORIES (C-8) 


Methods Test for: 


Size and Bulk Density Insulating Fire 

Reheat Change Carbon 

Thermal Conductivity Plastic 

Resistance, Thermal Spalling Silica 


Specifications for: 


Steel Pouring Pit Refractories 
59 T) 

Insulating Fire Brick for Linings Indus- 
trial Furnaces Operated with Neutral 


CONCRETE AND CONCRETE 
AGGREGATES (C-9) 


Method of Test for: 


Preventing Excessive Expansion Con- 


Specifications for: 

Cotton Mats for Curing Concrete 


GYPSUM (C-11) 


Specifications for: 


Backing Board 442 


59 T) 
CONCRETE PIPE (C-13) 


Specifications for: 


Joints for Concrete Sewer and 
Culvert Pipe, Using Flexible, Water- 
tight, Rubber-Type Gaskets 


Perforated Conerete Pipe 444 


SUMMARY ACTIONS TAKEN 1959 ANNUAL MEETING AFFECTING STANDARDS AND TENTATIVES. 


New — 
Standards 
and . andaras oO 


Adopted Wiil Be Reversions 
as Adopted to 
Standard 
Wrought Iron, Alloys, ete 6 14 5 1 
Zine, 
Lead, Aluminum, Alloys, ete 
Cement, Lime, Gypsum, Concrete 
minous Materials, Paper, Textiles 
ki. Miscellaneous Subjects, Testing, ete. 1 5 


Existing 
Tentatives 


in Which 
Revisions 


New 


Tentatives 
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Standard 
and 


Standards 
tandard 


Tentatives and 
Re Revised Tentatives 
Standards ith- 

drawn 
l 32 3 
2 19 2 
4 16 2 
6 54 7 
2 10 
‘ 2 
131 
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THERMAL INSULATING MATERIALS Engler Viscosity Tar Products 
Coating and Stripping Bitumen-Aggre- 


Penetration Materials Meeting 
5-59 


Normal Total Emittance Surfaces 
Materials 0.01 In. Less Thickness 
Approximately Room Temperature 


Specifications for: YOUR HOSTS.... 


Breaking Strength and Modu- Hot-Mixed, Hot-Laid THE 
lus Rupture Preformed Insulation Mixtures 1663 nual Meeting were the members 
for Pipes 446 the Philadelphia Distriet Coun- 

Method for: WOOD they have often the 

PORCELAIN ENAMEL (C-22) Kidder, Philadelphia 

Co.; dinner chairman was 

Methods of Test for: ELECTRICAL INSULATING MATERIALS E. Zz. Albert. Thwing-Albert In- 

Abrasion Resistance Porcelain Co.; entertainment, 

PAINT, VARNISH, LACQUER, AND Gamma Radiation Chemical Dosim- tainment. Drew Betz, Betz 

RELATED PRODUCTS (D-1) etry (Jointly with D-20) 1671 and James 


Moran, Kimble Glass Co. 
Specifications for: Moran, Kimble Glass 


Basic Lead Silico-Chromate 1648 


Forty- and Fifty-Year Members 


Method Test for: The Society gave recognition the Annual Meeting many its long-term 
members presenting them with 40-year and 50-year membership certificates. 
Phthalie Acid Isomers and Benzoic Acid 
Resins and Esters 1651 50-YEAR MEMBERS 
Joseph Brobston Varnish Co., 
Moisture Vapor Permeability Organic The Sherwin-Williams Co. 
Electrical Testing Laboratories, Inc. niversity Louisiana 
Method for: Heppenstall Co. Western Electric Co., Inc., 
mens Subjected Corrosive Environ- Phelps Dodge Copper Products Corp. Westinghouse Air Brake Co. 
Sampling and Testing Shellac 40-YEAR MEMBERS 
Rav Bavless Erie Railroad Co, 
PETROLEUM PRODUCTS AND Robert Bonney Georgia Institute Technology 
LUBRICANTS (D-2) Library 
Georgia State Highway Department 
Methods Test for: Kansas State Highway Commission 
Maximum Fluidity Re- Eakins Kellogg Switchboard and Supply Co. 
sidual Fuel Oils 1659 Max Herzog Lone Star Cement Corp. 
Thermal Stability Aviation Turbine Howell Montana State Highway Dept. 
Charles Marshall New York Central System 
Above 100 Octane Number the Re- Railroad 
Specifie Gravity Light Hydrocarbons Stephen Voorhees Northern States Power Co. 
Carbon Number Distribution City Rochester, Department 
trometry 1658 Arizona State Highway Department 
Thermal Stability Navy Special Fuel The Baltimore Ohio Railroad St. Joseph Lead Co. 
Canada Cement Co., The Shawinigan Engineering Co., 
Cutting Fluids 1662 The Chesapeake Ohio Railway Co. The Singer Manufacturing Co. 
City and Guilds College Library Smith Corp. 
The Colorado Fuel and Corp., The National Supply Co., Subsidiary 
Specifications for: 
Wickwire Spencer Steel Division, Armco Steel Corp. 
Aviation Turbine Fuels Union Pacific Railroad Co. 
Columbia-Geneva Steel Vanderbilt Co., Inc. 
Test for: Driver-Harris Co. West Coast Lumbermen’s Assn. 
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Provisional Program Third 


San Francisco, Calif. Oct. 12-16, 1959 


This program with fifty-three separate sessions in- 
cluding upwards 225 technical papers, the most 
extensive ever sponsored ASTM. bespeaks the 
tremendous interest materials, their properties and 
evaluation, and also credit the intensive efforts 


the various symposium chairmen, the technical com- 


MONDAY, Oct. 


Session Paint 


Symposium Masonry 


Symposium Ceramics 
Nuclear Energy 
(Cont.) 


Symposium Non- 
destructive Testing 
the Missile Industry 
(Cont.) 


Symposium 
Spectroscopy (Cont.) 


Committee Meetings 


Statistical Luncheon 


Symposium Methods 
for Testing Building 
Constructions 


Symposium Ceramics 
Nuclear Energy 
(Concl.) 


Symposium Non- 
destructive Testing 
the Missile Industry 
(Concl.) 


Symposium Electrical 
Insulating Materials 


Symposium 
Spectroscopy (Cont.) 


Committee Meetings 


TUESDAY, Oct. 


Symposium Applied 
Radiation and 
Radioisotope Test 
Methods (Cont.) 


Symposium 
and Weathering 
Structural Sandwich 
Constructions 


Symposium 
Hydraulic Fluids 
(Cont.) 


Symposium 
Spectroscopy 
Symposium Materials 
the Electronics 

Industry 


Committee Meetings 


Petroleum and Chemical 


Industry Luncheon 


Electronics Industry 
Luncheon 


Symposium Applied 
Radiation and Kadio- 
isotope Test Methods 
(Concl.) 


Symposium Durability 
and Weathering 
Structural Sandwich 
Constructions 


Symposium Hydraulic 
Fluids (Concl.) 


Symposium 


Symposium Treated 
Wood for Marine Use 


Nuclear Problems Forum 


Committee Meetings 
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WEDNESDAY, Oct. 


MORNING 


Symposium Effect 
Water-Reducing and 
Set-Retarding 
Admixtures 
Properties Concrete 
(Cont.) 


Symposium Radiation 
Effects and Dosimetry 
(Cont.) 


Symposium Wood 
Building Construction 
(Cont.) 

Symposium Fatigue 
Aircraft Structures 
(Cont.) 


Symposium Reinforced 
Plastics (Cont.) 


Committee Meetings 


LUNCHEONS 


President’s National 


Luncheon 


Symposium Effect 
Water-Reducing and 
Set-Retarding 
Admixtures 
Properties Concrete 
(Concl.) 


Symposium Radiation 
Effects and Dosimetry 
(Cont.) 


Symposium Wood 
Building Construction 
(Concl.) 


Symposium Fatigue 
Aircraft Structures 
(Cont.) 


Symposium Reinforced 
Plastics (Concl.) 


Committee Meetings 


This program subject change 


THURSDAY, Oct. 


mittees which are sponsoring many sessions and the 
authors. The program has been developed under 
the guidance the Pacific Area Program Committee 
and the Administrative Committee Papers and 
Publications. 


FRIDAY, Oct. 


Symposium Radiation 
Effects and Dosimetry 
(Concl.) 


Symposium Road and 
Paving Materials 
(Cont.) 


Symposium Fatigue 
Aircraft Structures 
(Conci.) 


Symposium 
Spectroscopy (Cont.) 


Symposium Thermal 
Ablation (Cont.) 


Symposium Technical 
Development the 
Handling and 
Utilization Water 
and Industrial Waste 
Water (Cont.) 


Committee Meetings 


Industrial Water 
Industry Luncheon 


Cement and Concrete 


Industry Luncheon 


Symposium Road and 
Paving Materials 
(Concl.) 


Symposium Newer 
Metals (Cont.) 


Symposium 
Spectroscopy 


Symposium Thermal 


Symposium Technical 
Development the 
Handling and 
Utilization Water 
and Waste 
Water (Concl.) 


Symposium Adhesion 
and Adhesives 


Committee Meetings 


Symposium 
Bituminous Water- 
proofing and Roofing 
(Cont.) 


Symposium Soils for 
Engineering Purposes 


Symposium Newer 
Metals (Cont.) 


Symposium Air 
Pollution Control 
(Cont.) 


Symposium Post 
Irradiation Effects 
Polymers 


Committee Meetings 


Symposium 
Bituminous Water- 
proofing and Roofing 
Materials 


Symposium Soils for 
Engineering Purposes 
(Concl.) 


Symposium Newer 
Metals 


Symposium Air 
Pollution Control 
(Concl.) 


Symposium Standards 


Are Changes 
Order? 


Committee Meetings 
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Pacific Area National Meeting 


PROGRAM CHANGES 


TECHNICAL PROGRAM 
for the San Francisco meeting remains 
practically unchanged from 
mailed members the beginning 
June and shown the opposite page. 
The Symposium Adhesion and 
Adhesives outlined below, since this 
inclusion the preliminary program. 
Other changes are also should 
also noted that the morning sessions 
will start 8:30 rather than o’clock 
and: the afternoon sessions will start 
2:30 rather than 2:15 p.m. 


Symposium Adhesion and Adhesives 
Thursday, October 15, 2:30 p.m. 

Surface Chemistry Adhesion—Samuel 
Muchnick, consultant. 

Lap Shear and Creep Testing Germany 
Hahn, Douglas Aircraft Co. 

Elevated Temperature 
Metal Adhesives Derived Organic- 
Narmco Industries, Ine. 

hesives for Siainiess Gates 
and Lent, Hughes Aircraft Co. 


Symposium Effect Water-Reducing 
and Set-Retarding Admixtures Prop- 
erties Concrete, Wednesday, Oct. 


The following two papers will 
the morning session rather 
afternoon session: 


Improved Concrete with 
Cement Dispersing, Retarding Admiz- 
tures—G. Wallace and Ore, 
Bureau Reclamation. 

Properties Concretes Containing Water- 
Reducers and Retarders 
Portland Cement 
Polivka and Alexander Klein, Univer- 
sity California. 


The following two papers will 
the afternoon session rather than the 
morning 


Introduction Producers’ Papers Water- 
Retarding 
Ciassification, Mechanism, 
and Product Control—M. Prior and 
Adams, Dewey and Almy Chemi- 
Co. 

the Properties Plastic Concrete 
Vollick, Sika Chemical Corp. 

Symposium Radiation Effects and 


Dosimetry, Wednesday, October 
and Thursday, October 15. 


The following paper has been added 
the Wednesday morning session: 


Removal Dose Environmental 
Measurement X-Rays and Gamma 
Rays—R. Hickmott, Wright Air 
Development Center. 
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The papers Messrs. Uthe and Kircher, 
and Bartz and Ronsick have been with- 
drawn from the Thursday morning session 
and the following two papers added: 
Standardizatian Terminology for Gamma 

and Electron Beam Radiation Sources 

Danald, Quartermaster Food and 

Container Institute for the Armed 

Forces. 

Neutron Radiation Embrittlement 500 
Pressure Vessel Steel—H. Alger 
and Skupien, Westinghouse Elec- 
trie Corp. 


Symposium Applied Radiaticn and 
Radioisotope Test Methods, Tuesday, 
October 
The title the paper Schultz 

General Electric Co. has been changed 

Grain Boundary Segregation Studies 
Activation. 


Symposium Nondestructive Testing 
the Missile Industry, Monday Oct. 


The title the paper Herbert 
Kraus North American Aviation, 
hus been changed Ultrasonic 
Inspection Metal Bonds. 


Symposium Wood Building Con- 
struction, Wednesday, October 14. 
The paper Mr. O’Brien 
Southern Pine Assn. has 
drawn. 


Symposium Spectroscopy, Monday, 
October 12, Tuesday, October 
Thursday, October 
Since additional material has been 

added and some the titles the 

papers have been changed, 
gram listed below its entirety. 


Monday, October 12, 8:30 a.m.— 
Mainly Optical Emmission 


Introductory Remarks—R. Hess, Amer- 
ican Society for Testing Materials 

MeNally, Jr., Oak Ridge National Labora- 
tory. 

Spectroscopy Radioactive Materials 
John Conway, 
Laboratory, University California 

Communications Anal- 
ysis—David Fry, General Motors 
Laboratory 


October 12, 2:30 
X-Ray and Spectroscopy 


The Future X-Ray Fluorescence Instru- 
mentation—J. Kemp, Applied Re- 
search Laboratory. 

Application X-Ray Spectroscopy 
Unsolved Problems 
Isidore Adler, Survey. 

Quantitative Light Element Analysis, 
Mg, for Portland Cement X-Ray 
Curley, Riverside 
Cement Co. 

Practices X-Ray Fluorescence 
Laboratory 
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Tuesday, October 13, 8:30 a.m.— 

Ultraviolet Absorption and Flame 

tometry 

Spectroscopy the Region 
Wilbur Kaye, Beckman Instruments, 

Selected Flame Photometry 
Bert Vallee, Harvard Medical School. 
Analytical Flame Photometry: New 
velopments— Paul Gilbert, Beckman In- 

struments, Inc. 


Tuesday, October 13, 2:30 

Magnetic Resonance 

Nuclear Magnetic Resonance 

The Unpaired Electron via 
Sands, University Michigan. 

Maser Applications 
Techniques 
Spectroscopy— Siegman, Stanford 
University. 


Resonance 


(Continued page 51) 


ARDC Commander 
Speak West Coast 
Luncheon 


Lieutenant General Bernard 
Schriever, Commander, Air Research 
and Development Command, 
Air Force, will guest honor and 
speaker the President’s Luncheon 
during the Third Area Na- 
tional Meeting San Francisco 
Wednesday, Oct. 14. 

General Schriever 
Missile Division the Air Force Re- 
search and Development Command 
Los Angeles and was recently made 
guished Air Force leader both com- 
bat and engineering 
has spearheaded much the Air 
Force work 
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Education and ASTM 


prominent part played the 
sium sponsored jointly 
with the American Society for 
ing Education, the Annual Meeting 
program. Sponsorship this highly 
stimulating pointed the 
concern the Society with formal edu- 
cation general and with questions 
curricula this should 
added the fact that the Society has 
sponsored projects over the years 
various supported 
scholarships, activity that now be- 
ing stepped with the underwriting 
fellowships and other types assist- 
anee, 

ASTM and Education are stran- 
The Society itself recognized 
educational and scientific institution. 
And well might be. Not only were its 
carly beginnings closely associated with 
the field, but its very state- 
ment. purpose meludes “the promo- 


schools and has 


ers. 


tion knowledge ma- 
Many our publications are 
directed this end. Many develop- 
ments materials trace their origins 
paper presented 
And who can say how much 
the discussions committee meetings 
have contributed the post-graduate 
education the participants? 

The contributions the 
Society are many. The spotlighting 
this aspect the Society’s work through 
the recent Annual Meeting Symposium 
most appropriate time when the 


a basic 


Society. 


nation whole becoming more 
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Nineteen-Sixteen 
Race Street 
Philadelphia Penna. 


From the Four 


Like most organizations 
visited many distinguished guests 
quarters keeps guest register 
first-floor lobby. try see that 
used faithfully, and suspect that 
not many candidates get without 
signing in, 

Curiosity about the contents the 
little book prompted look through 
recently and compile few statistics. 
knew, course, that people visit 
from all over the world exchange 
ideas with our Staff standardization 
and materials research, but aston- 
ishing just how widespread this sort 
thing is. 

Since 1949, have received visitors 
mosa South Africa, from Pakistan 
the Belgian Congo, from 
prised first (although not much 
second thought) which 
nation had been the more 
visitors than other: 
shoulders above all the rest was Japan. 
was second, followed closely 
France, Italy, and Germany. The only 
major land area 
don’t have many members down there, 
that permanently. Must 
correlation somewhere. 


The telephone number 
ASTM Headquarters has 


been changed. Our new 
number LOcust 3-5315. 
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Second Hip Operation for 
Executive Secretary Painter 


Painter entered Chestnut Hill Hos- 
pital Tuesday, June 30, and July 
underwent second operation—this 
time his right hip. Following the 
procedure used March, 1958, the 
left side, Vitallium prosthesis was in- 
serted and this BULLETIN 
press satisfactory progress was reported. 
Osteoarthritis caused deterioration 
the lining the hip joints, but the basic 
reasons for this have not 
covered. 


The latest practice situations 


this kind use Vitallium precision 
casting (these come different sizes) 
which snugly fitted into the thigh 
bone and into the hip 
Nature then repairs the muscles and 
builds around the casting and time 
much the discomfort 
though there may some restriction 
the movement the legs. 

The Executive Secretary regrets that 
his days tennis, baseball playing, and 
related activities are over but grateful 
that the metallurgist, collaboration 
with medical science, has given ma- 
terial that provides such great relief 
cases this kind. 

Following about month Chestnut 
Hill Hospital, Mr. Painter expects again 
All Saints Episcopal Hospital 
Chestnut Hill for month six weeks 
handling correspondence, reading, 
during much the hospital stay and 
fully expects get the West Coast 
Meeting the week October San 
Francisco. 


valescence. 


September 1—Last Day for 
Annual Meeting Papers 
Discussion 


WRITTEN discussion 
papers and reports presented the 
Annual Meeting will received 
the Committee Papers and 
Publications until 
view the fact that much the 
published the Pro- 
meeting letter, will help- 
ful all who ean will send their 
discussion Headquarters well 
advance this date that addi- 
tional time available review 
and refer the discussion authors 
for closure 
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MATERIAL QUESTIONS 


NEARLY EVERY day the 
mail ASTM Headquarters includes 
some questions about materials, specifi- 
cations, test methods, related prob- 
lems. feel that the answers, many 
which are based information given 
capacity committee officers, are 
general interest. For the most part, 
inquiries receive relate the ac- 
tivities the Society, either standards, 
research work, publications. Often, 
inquiry such that the services 
consultant independent testing re- 
search laboratory obviously required; 


Cast Iron Low Temperatures 


wonder any ASTM committee has 
tentative specifications forthcoming covering 
ductile iron and gray castings sub- 
zero Weare interested what 
temperatures have the 
physical properties castings. have 
found various published articles concerning 
gray iron and ductile low 
tures; however the tension tests were made 
room temperature rather than the 
temperature. 


Committee A-3 Cast Iron some time 
ago appointed Subcommittee con- 
sider specifications for cast iron for low- 
committee has been unsuccessful 
paring specifications prac- 
tices. reviewing data submitted the 
subcommittee was stated committee 
members who produce 
frigeration equipment that casting which 
performs satisfactorily room tempera- 
ture gave difficulty lower tempera- 
tures. 

Data cast iron temperatures 
Impact Properties Flake Graphite Cast 
search and Development, The British Cast 
Iron Research Assn., pp. 298-317, Vol. 
No. June, Gilbert reports that 
the tensile strength cast iron may in- 
crease slightly low temperatures. Most 
the emphasis various investigators 
has been placed impact properties be- 
cause impact strength usually suffers more 
than any other single property ferrous 
metals they are Gilbert’s 
work was found that the phosphorus 
content the iron the impact 
strength, but most cases the impact 
strength —150 was one half 
that room temperature. 

Vanick reported data low-tem- 
perature impact strength cast iron 
ASTM Special Technical Publication No. 
His results also 
down —300 the impact strength 
cast iron roughly per cent that 
room 
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Error Part 1958 Book ASTM Standards 


error appears the 
Method Test for Dilute Viscosity 
Chloride Polymers 1243-58 
page 531 Part and the same 
page the 1958 compilation, “ASTM 


| 


Standards. 


Nuclear Co. 


Sullivan, Battelle Memorial Institute. 
The Effect Brick Surface Texture Upon the Initial Rate Absorption 


Papers Appear Future Issues the 
ASTM Bulletin 


Low-Temperature Tensile Copper and Four 
McClintock, Van Gundy, and Kropschot, National Bureau 


Cyrogenic Engineering Hydrogen Bubble Chambers 
Chelton, and Mann, National Bureau Standards, 
Hernandez, Lawrence Radiation Laboratory. 
In-Place Strength Test for Low-Density Concrete 
Ratliff, Granco Steel Products Co. 
Continuous Powder Feed Explosivity Test Box, Union 


Standards the formula 

Section the number 2.303 should 

deleted, that the formula reads: 
In 


Birmingham, 


Engdahl and 


Hodgins, National Research Council Canada. 
Measurement the Crystallinity and Void Content Articles Fabricated from 


“Teflon” TFE-Fluorocarbon Resins 


Nemours Co., Ine. 


Comparative Study Waterproofing Qualities External Coatings Under 


Laboratory Conditions 


Soroka, Israel Institute Technology. 


New Joint Sealer Testing Machine Developed—R. and Van 


Hauter, Sika Chemical Corp. 


High-Stress, Low-Cycle Fatigue Properties Notched Alloy Steel Specimens 


Schedule ASTM Meetings 


This gives the latest information available ASTM Headquarters. 


Direct 


mail notices all and committee meetings customarily distributed the 
officers the respective groups should the final source information dates 


and location meetings. 
smaller sections and subgroups. 


Date Group 
Sept. 14 
pling and Analysis 


~ 


Sept. 21-23 
Materials 


~ 


Sept. 22-25 


Sept. 22-24 


~ 


~ 


Sept. 29-30 
Oct. 7-8 
Oct. 11-16 


West Coast meeting: 


‘ommittee D-9 Electrical Insulating 

‘ommittee D-20 Plastics 

‘ommittee B-5 on Copper and Copper 
Alloys, Cast and'Wrought 

‘ommittee C-22 Porcelain Enamel 

Committee C-8 on Refractories 

Third Pacific Area National Meeting 


Committees now scheduled to meet at 
B-2 Sub IX, 


This schedule does not attempt list all meetings 


Place 

Philadelphia, Pa. 

(ASTM Headquarters) 
Cleveland, Ohio 

(Pick Carter Hotel) 
Cleveland, Obio 

(Pick Carter Hotel) 
Washington, D.C 

(Sheraton-Park Hotel) 
Columbus, Ohio 

(Battelle Memorial Inst.) 
Bedford, Pa. 

(Bedford Springs Hotel) 
San Francisco, Calif. 

(Sheraton Palace 


C-1, C-7, C-9, C-13, C-19, D-2, D-9 
Sub V, sections of D-14, D-18, D-20 


Sub 
13-16 
15-16 
Mortars 
26-27 


Conductors 
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Committee D-13 on Textile Materials 
Committee C-3 on Chemical-Resistant 


Committee B-1 on Wires for Electrical 


E-9 Sub V, E-10. 


Hotel) 
Glens Falls, N. Y. 

(Queensbury Hotel) 
Washington, D.C. 
(Sheraton-Park 


bei 
ate its | | 
| 
4 
if 
| 
| 
| 


NEW ASTM 


PUBLICATIONS 


ASTM Out-of-Print Books 
Made Available 


members and others seeking out-of- 
print ASTM publications, the Society 
has recently entered into contract 
with University Microfilms, Inc., 
Ann Arbor, Mich., reproduce, 
combination microfilm negative 
Xerography, some its publications 
permits the reproduction laid 
paper one copy time books 
within the size The ap- 
proximate cost cents per page 
per copy including paper binding, 
with minimum charge 

Presently the contract includes the 
following Special Technical Publica- 
tions, for which there have 
inquiries: 


been 


STP 12—Symposium Tem- 
perature the Property Metals 
(1931) 


Resistance and Tensile 
Properties Metals Atmospheric 
Temperatures (1941) 

63—Report Behavior Ferritic 
Steels Low Temperatures (1945) 

STP Corrosion Test- 
ing Procedures (1937) 

STP Available High- 
Temperature Creep Characteristics 
Metals and Alloys (1938) 

STP 132—Symposium Plastics Test- 
ing—Present and Future (1953) 


other ASTM publications out 
print, the contract will extended. 

Orders should forwarded directly 
University Microfilms, Inc., 313 
First St., Ann Arbor, Mich. 


Change ASTM Year Book 


BEGINNING and 
lists subcommittees and their officers 
will published the ASTM Year 
Book, but complete lists subcommit- 
the complete 
lists subcommittee personnel will 
being taken the interest economy, 
view the increasing size and cost 
the Year Book. Members who wish 
should hold their 1958 Year Books until 
the 1960 Year Book issued. 

Despite this change, committee secre- 
taries should note that lists main 
and subcommittee personnel are needed 
Headquarters before August 
that our records can kept up-to-date. 


Symposium 
Bulk Quantity Measurement 

automatic tank gages, temperature 
equipment, 
meters becoming widespread through- 
out the petroleum industry. many 
cases, this equipment being used for 
custody transfer, and this trend will 
certainly increase the ahead. 

While present ASTM standards include 

information this equipment and its 

use “information ASTM will 
eventually need incorporate stand- 
ard procedures, types equipment, 
and standards for installation 
methods cover automatic determina- 
tions. Since manual gaging still the 
referee method and the method which 

discussion the accuracy hand gag- 

ing has been included this symposium 
well discussion the other 
methods. 

expected that this symposium 
will stimulate thought and discussion 
the problems associated with stand- 
ardizing procedures for the installation, 
operation, and maintenance this 
equipment. Papers included are: 
Introduction—P. DeVerter 
How Hand Gaging?—C. 

Peterson and Wagner 
Automatic Tank Gage 

Sims 
Transfers Using Positive-Displacement Me- 

ters—Techniques and 

Levy 
Application, Installation, and Maintenance 

of Automatic Tank D. Robin- 

son, 

Suggested Standard Procedures for Use 
Positive Displacement Meters Custody 
Transfer Wrights- 
man 

STP 249, pages, hard cover, price 

$2.25, members $1.80. 


Index the Literature 
Spectrochemical Analysis 
Part IV, 1951-1955 


THE fourth part 
apectro- 
covered the years 1920 through 1939 
references), 1940 through 1945 


emission 


references), and 1946 through 
1950 (1264 fourth 


part covers 1951 through 1955 and con- 
tains 1879 new references plus for 
previous periods not previously listed. 
The abstracts are largely quoted ver- 
batim from Chemical Abstracts, but oc- 
casionally there are abridged direct 
quotations from 
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The source the abstract indicated 
following each reference. Efforts have 
been made ensure completeness; 
however, reference papers containing 
only few qualitative results have 
generally been omitted. Bourdon 
Scribner and William Meggers the 
National Bureau Standards are the 
compilers for this book, which spon- 
sored ASTM Committee E-2 
Emission Spectroscopy. 


STP 41-D, 320 pages, hard cover, price 
$6.50, members $5.20. 


ASTM Issues New Section 
X-ray Powder Data Cards 


SECTION NINE the X-ray 
Powder Data Card File, covering ap- 
proximately 600 inorganic and 400 
organic materials, now available 
the Plain and Keysort card IBM 
forms will available mid-August. 
Prices will follows: 


Part 
Part parts one 
(Organic)... $70 $100 unit) 


new Index book (Special Technical 
Publication 48-H) has also been issued, 
which supplied without charge with 
each order Plain cards. 
Extra copies this 700-page book can 
obtained $12 per copy. For ship- 
ments abroad all the above prices will 
slightly higher. 
tions are eligible for substantial dis- 
count from the above prices when the 
card file used for classroom 

identifies material means its 
atomic arrangement. therefore use- 
ful whenever necessary identify 
the state combination the chemical 
elements phases present, and 
applied mixture several sub- 
stances. used great extent for 
analysis alloys, clays, corrosion prod- 
ucts, industrial dusts, pharmaceuticals, 
minerals, refractories, and wear prod- 
ucts. Instances extreme usefulness 
checking chemical processes have 
been reported. Compared with ordi- 
nary chemical analysis, the diffraction 
method requires only small sample, 
nondestructive, and usually much 
faster. 

This powder data file has been com- 
piled the Joint Committee Chemi- 
cal Analysis Powder Diffraction 
Methods, sponsored the American 
British Institute Physics, 
National Assn. Corrosion Engineers. 
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Hot Gases, Cold Metal, Dry Humor 


The Spring Meeting the New Eng- 
land District, held jointly with the New 
Hampshire Section the American 
Society Civil Engineers, 
mouth College, featured five talks, in- 
cluding technical the 
plasma flame and another super-low 
temperatures. Dean William Kim- 
ball Dartmouth’s School 
Engineering welcomed the who at- 
tended, 

Executive Secretary Painter, 
speaking “ASTM the Expanding 
told how ASTM gear- 
ing itself keep pace with the growing 
need for research and standards for ma- 
terials. Mr. Painter observed that the 
two questions hears most often are: 
(1) why does ASTM move slowly, 
and (2) why does ASTM set speci- 
fications such hurry. 

Vice-President Allan Bates 
compared ASTM the earhest and 
democracy—Athens. 
its standardization work, ASTM brings 
together its technical committees 
people with conflicts interest and 
provides them forum and demo- 
cratic system for reaching agreements 
the best interests all. 

Dartmouth 
Browning spoke Flame—a 
New Heat addition his 
work the Dartmouth faculty, Pro- 
fessor Browning operates commercial 
company producing plasma-flame equip- 
ment. The plasma flame obtained 
passing gas, high velocity, through 
electric where the gas ionized 
and Startling temperatures are 
attained—12,000 routine, 60,000 
possible. torch can 
cut steel four times fast oxy- 
acetylene flame. The torch will vapor- 
ize any known substance, hence can 
example, refractory materials. 

William Gifford, Arthur Little, 
Low defined this 
temperature region being below about 
strange behavior these temperatures. 
While some metals become very brittle, 
others become more ductile. Ordinary 
becomes weaker, but stainless steel 
becomes very much stronger. Thermal 
conductivities pure silver, copper, and 
gold increase factors 40. 
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Afternoon Speakers New England Meeting 


(From left) Browning, Gifford, Painter, Bates 


Officers and Guests New England Meeting 


(From left) Emil Gramstorff, program chairman, dean, graduate division, College Engineering, 
Northeastern University; Russell Stearns, chairman local arrangements, assistant professor civil 
engineering, Thayer School Engineering, Dartmouth College; Ernest Walsh, district vice-chairman, 
assistant superintendent power plants, Narragansett Electric Co.; Francis Mardulier, New 
England District Council, Cement Mill Products, Dewey Almy Chemical Co.; William 
Glowacki, district secretary, assistant director of research, Eastern Gas and Fuel Associates; Walter J. 
Smith, New England District Council, chemical engineer, Arthur Little, Inc.; Randall Doughty, dis- 
trict chairman, research director, Fitchburg Paper Co.; Jerome B. Allyn, Dartmouth student, recipient of 
the Lester Memorial Award; William Kimball, dean, Thayer School Engineering. 


Luncheon—New England District Meeting Dartmouth 
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ASCE New Hampshire Section Officers 
Dartmouth Meeting 


(From left) Prowse, vice-president; 
Kelsey, president; Kenevel, secretary. 


Heat capacity decreases factor 
5000 the vanishing 

“Vermont Humor” was the subject 
the evening talk Allen Foley, 
professor history Dartmouth. 
Professor Foley drew rich fund 
anecdotes pointing the foibles well 
the rock-ribbed integrity the deni- 
zens northern New England. The 
talk, delightfully embellished profes- 
sor Foley’s own Yankee accent, was one 
the most amusing ever delivered 
ASTM meeting. 

Chairman the Spring Meeting 
Committee was Dean Emil Gram- 
storff Northeastern University. For- 
Stearns, professor civil engineering 
the Thayer School Engineering, con- 
tributed great deal the 
the meeting. 


WESTERN NEW YORK 


New Fuel for 
Automobiles? 


meeting May the Rochester 
Institute Technology, David Hall, 
Eastman Kodak Co., was the featured 
speaker. His topic for the evening was 
lowing presentation Student Member- 
ship Award certificates students from 
eight Western New York colleges and 
universities, Mr. Hall 
application for liquid 

Actually, LPG has been used fuel 
for autos, buses, and trucks for many 
years. Among the arguments for its 
use, engineers have discovered, are low- 
cost engine maintenance; more com- 
plete combustion and, therefore, more 
power from the fue!; and better engine 
performance. 

The increasing importance this fuel 
has stimulated work ASTM Com- 
Both producers and consumers the 
fuel are interested establishing LPG 
standards. Tentative ASTM specifica- 
tions have been published. 

Some people attended the meeting, 
and stimulating question period fol- 
lowed the formal 
trict Chairman, Charles Pope, East- 
man Kodak Co., 


Stopping Points President Woods’ Recent Western Trip 


left, enjoying boat ride during the visit 
Houston, are: Mrs. R. C. Anderson, wife of the 
new secretary of the Southwest District Council; 
Paul DeVerter, Humble Oil and Refining Co., 
past district chairman; Olson, chairman 
the membership committee for the Southwest Dis- 
trict, Sheffield Steel; and Frank Chairez, then 
district secretary, Eastern States Petroleum Co., 
now manager Mexican Operations, National 
Aluminate Corp., Mexico City. 


(Above) Members the engineering faculty Texas College welcome ASTM the campus 
College Station. From left: Executive Secretary Painter; William Street, head, Engineering 
Drawing Dept.; Alfred Cronk, head, Aeronautical Engineering Dept.; Fred Benson, dean engi- 
neering; Mrs. Benson; C. M. Simmang, head, Mechanical Engineering Dept.; Mrs. K. B. Woods; J. D. 
Lindsay, head, Chemical Engineering Dept.; Mrs. Crawford; Crawford, associate dean 
engineering; McGuire, assistant dean engineering; Mrs. Painter; Holleman, head, 
Architecture Div.; Lynch, head, Geology and Geophysics Dept.; Glen Hallmark, head, Electrical 
Engineering Dept.; Wright, head, Civil Engineering Dept.; Whiting, head, Petroleum Engineer- 


ing. 
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CENTRAL NEW YORK 
Suitable Materials Needed 


The newly organized Central New 
District held its second meeting 
Thursday, April 23, Utica, New York. 
The meeting started with guided tour 
through the plant the Kelsey Hayes 
Co., Metals Division, and was followed 
dinner and the meeting proper 
Twin Ponds Golf and Country Club. 

LaQue, vice-president and man- 
ager, Development and Research Divi- 
sion, The International Nickel Co., Inc., 
and ASTM vice-president, speaking 
“ASTM—Now and Future,” described 
now undergoing through the 
numerous subcommittees its Long- 
Range Planning Committee. 

The principal speaker, Dr. 
Darmara, president and general man- 
ager, Metals Division, Kelsey Hayes 
Co., spoke “Vacuum Dr. 
Darmara, pioneer the field vac- 
uum metallurgy, referred the many 
problems now facing 
metallurgists developing metals suit- 
able for use the environments and 
under the stresses which they are sub- 
jected. Vacuum melting offers oppor- 
tunities develop desirable properties 
which have not been previously avail- 
able. 

Among the metals problems 
designed for are aerodynamic heat- 
ing; 
bearings, and neutron absorption prop- 
cleanliness, characteristic vacuuin- 
melted metals, affects the resistance 
many metals fatigue and 

ten years ago the Air Force 
found that most its problems de- 
veloping instrumentation 
anisms were the engineering them. 
Now, reports Dr. Darmara, suitable 
materials are the problem. Unless 
have new materials new techniques 
for developing and 
progress will stop. 

Pointing the development new 
alloys and citing some specific examples, 
Dr. Darmara reported that some in- 
stances, apparently with identical heats. 
physical properties varied widely even 
when analysis showed trace elements 
that may that the amount trace 
elements below ppm could 
governing factor the resulting prop- 
erties, but that present analysis tech- 
niques not permit the determination 
impurities these extremely low con- 

new alloy development, Dar- 
mara stated, the speed testing con- 
trols progress and not the engineer and 
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District Activities. 


the alone. For example, 
new alloy developed and de- 
sired reproduce it, tests made con- 
trol production must suitable for 
analysis matter hours and not 
matter months vears. 

The meeting was 
terest throughout and concluded with 
discussion from the dis- 
trict already planning its program for 
the next vear two. 


CHICAGO 


Two Hundred Iowa State 
Hear President Woods 


part short trip through the 
Middle West, ASTM 
Woods, head the School Civil 
Engineering Purdue University, spent 
Tuesday, April 14, Ames, dis- 
cussing engineering curricula with the 
faculty State College. the 
late afternoon, President Woods spoke 
about The talk dealt with the ef- 
fects frost action and permafrost 
the design and construction highways, 
airfields, railroads, and buildings the 
Arctic and sub-Arctic. 

All ASTM members were in- 
vited attend the meeting, sponsored 
the Iowa State School Engineer- 
ing. Arrangements were 
former Acting Dean Coover 
collaboration with Engineering Dean 
George Town. Woods was 
introduced ASTM Honorary Mem- 
ber Gilkey, veteran member the 
faculty State and son-in-law 
the late Arthur Talbot, past-presi- 
dent and honorary member ASTM, 
who for many was dean engi- 
neering the University Illinois, 
where his memory perpetuated the 


Talbot Laboratory. The many active 
ASTM members State include 
Glenn Murphy, chairman 
ASTM Administrative Committee 
Education Materials, who served 
the joint ASEE-ASTM committee that 
arranged the Symposium Education 
Materials held the Annual Meeting. 


DETROIT 


President’s and Students’ Night 


combination President’s Night 
and Students’ Night indeed happy 
April dinner meeting sponsored 
the Detroit Council. The meeting was 
held the Rackham Memorial Build- 
ing, which itself was conducive 
successful event view the excellent 
facilities 

Student Membership 
classes four universities: University 
Detroit, University Michigan, 
Wayne University, and Michigan State 
These awards have been 
quite feature with the Detroit 
over the years, and certificates are pre- 
sented the name the Council well 
behalf the The pres- 
Executive Secretary Hess, follow- 
ing brief account some the So- 
activities, with emphasis the 
developments. students 
were introduced Leland, who 
has taken quite keen interest the 
Student Award program 

President Woods’ talk engineering 
the aretic such broad interest 
that has appeal for everyone, 
matter what his technical 
field. The entire audience, students 
and members alike, were most attentive 
throughout the evening. There was 
quite good attendance some 150, 
including members and former members 


the Rocky Mountain District Meeting 


Present the highly successful meeting our newest District last March were (left right): District 
Vice-Chairman Elsey, assistant director, Engineering Experiment Station, University Utah; Dis- 
trict Chairman Montgomery, Sandia Corp.; ASTM President Woods; Merritt, Sandia 
Corp.; Sherar, Thiokol Chemical Corp.; Berg, Jr., Geophysics Dept., University Utah; 
Rudolph Szilard, Colorado State University; Tracey, Radiation Laboratory, University 
fornia; George Huber, Stanford Research Inst.; L. K. Irvine, acoustical engineer consultant. 
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the Board Directors and Adminis- 
trative Committees. The meeting was 
very ably handled the chairman 
the Council, Robert Sergeson. 


PITTSBURGH 


Pittsburgh Holds President’s Night 


ASTM President Woods was 
guest honor the Pittsburgh District 
meeting held April Pittsburgh. 
the meeting, which was attended 
one the largest groups the history 
the Pittsburgh District’s President’s 
Night, Student Membership Awards 
were presented President Woods 
students from the University Pitts- 
burgh, Carnegie Institute Technology, 
Pennsylvania State University, and 
Virginia University. Following 
presentation the awards, Professor 
Woods gave short talk his travels 
and work the polar regions. The lec- 
ture was well illustrated with slides 
which took this area. 


India Steels Herself 

THe 
LURGICAL Jamshedpur, 
dia, completed triple play last February 
the cause steelmaking India, 
First, NML sponsored 4-day sympo- 
sium the and Steel Industry 
India,” which was attended delegates 
from many parts India, the Western 
European nations, Japan, Australia, and 
the United States. Second, NML pub- 
lished the first issue its new quarterly 
Technical Journal, containing 
lowing foreword Jawaharlal Nehru: 


Seience alone that could 
solve the problems hunger and poverty, 
insanitation and illiteracy, supersti- 
tion and deadening custom and tradition, 
vast resources running waste, 
rich country inhabited starving 


people who indeed could afford 
ignore Science today? every turn 


Science and make friends 
with Science. 


The third event the week was the 
inauguration low-shaft furnace pilot 
plant having productive capacity 
tons pig iron per day. Because 
India’s lack coking coal, this pilot 
plant used study the possibili- 
ties making commercial grades pig 
iron with raw materials like soft iron 
ores, iron ore fines, beneficiated magne- 
tite iron ore, with various noncoking, 
high-ash coals carbonized 
which are not suitable for use conven- 
tional blast furnaces. 1961, India 
plans producing ingot steel the 
rate million tons per 


Fat 
if 


Technical 
Committee 


Glass 


Cooperation Durability 

Close cooperation between the 
Pharmacopoeial Convention and ASTM 
Committee C-14 Glass expected 
glass durability. This 
was reported the May meeting 
the committee Chicago. The Sub- 
committee Chemical Properties plans 
review existing ASTM test methods 
for possible revision meet 
quirements the U.S.P. This will 
coordinated with the Subcommittee 
Glass Containers. Attention 
given standard procedures pre- 
paring water for testing, building and 
operating the water still and the auto- 
using sodium salt indicator, 
and making powder tests. 

chemical analysis methods 
being revised; colorimetric 
methods and procedures involving che- 
lation are being developed. 

The committee was told 
considering standard the ASTM an- 
nealing and strain point test methods 


for glass. 


questions 


Ceramic Whitewares 


Translucency Test Approved 
Translucency has long been feature 
fine china demonstrated 
showroom. Committee Ce- 
ramic Whitewares and Related Prod- 
ucts, its meeting Chicago, 
May 19, approved standard 
method measuring the translucency 
fired whiteware products. this 
method the whiteware prepared 
the form step wedge and the light 
transmission foot-candles measured. 


Other methods the final stages 


completion are tests for 
ness ceramic tile 
ubility lead glazes. 
complex dielectric constant, 
magnetic resonance line width and 
ratios nonmetallic 
magnetic materials are also nearing 
completion. 

New projects include development 
standards for foamed ceramic mate- 
rials, graphite for nuclear applications, 
stituents and soluble sulfates clays. 


Electrical Insulation, 


Plastics 


Rad Chosen Standard 
Radiation Dose Unit 


The Joint Radiation 
Committees D-9 Electrical 
Insulation and D-20 Plasties has 
recommended the use the 
standard unit for reporting radiation 
dose. The rad, which represents 100 
ergs energy absorbed per gram ma- 
terial, independent the kind 
ionizing radiation (X-rays, gamma rays, 
beta rays, neutrons, ete.), well 
the type material being irradiated. 
this respect the rad differs from most 
other units currently use for measur- 
ing radiation intensity 
effects. For example, the well-known 
Roentgen unit applies only and 
gamma rays absorbed order 
use the Roentgen unit for measur- 
ing exposure radiation materials 
tissues other than air has been found 
expedient use modified unit such 
the rep, which Roentgen equivalent 
rep defined the dose 
any nuclear ionizing radiation that 
results the absorption ergs per 
gram tissue. The energy equivalent 
the rep was formerly ergs per gram 
but was changed because 
fined determination the ion-pair 


yield for air, which the Roentgen 
The Roentgen equivalent 
83.8 ergs per gram Another unit, 
the rem (Roentgen equivalent man) 
related the rad terms another 
unit the relative biological 
tiveness, RBE. 

recommending the use the rad 
the standard radiation dose unit, the 
committee recognizing what was ex- 
pected 1953 the International 
Commission Radiographic 
when adopted the rad new unit 
dose. was ex- 
pected then that the rad would eventually 
supersede the rep, which has been widely 
used reporting radiation dosage. 
This action the committee 
mend standard unit, widely fol- 
lowed, will improve communications 
among those individuals who are report- 
ing the results experiments radia- 
tion effects. Data may more easily 
compared and conclusions more readily 
drawn. 

the Joint Subcommittee Radiation 
Effects; Reinhart, National 
Bureau Standards, chairman the 
Plastics Committee, and Graves 
the New York Naval Shipyard 
chairman the Electrical Insulation 
Committee. 


based, 


YOuR 0-20 BALLOT AMONG THE MISSING 


DIDNT 


it! 


D-20 Goes After Those Ballots 


Ina lively and imaginative effort get out the vote, Committee D-20 Plastics 


has been mailing eye-catching artwork like this its members. 
mittee Chairman Frank Reinhart and Secretary Robert Berg. 


Orchids Com- 
The man 


behind the pen Robert Eberbaugh, staff artist with the Industrial Relations De- 


partment Union Carbide Chemicals Co. 
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Engine Antifreezes 


New Test Programs 


improve the Method for Glassware 
Corrosion Test Metals for Engine 
Antifreezes 1384), third collabo- 
rative test program was initiated the 
meeting Committee D-15 Engine 
Antifreezes held Washington, C., 
April The new program will com- 
pare new and old methods coupling 
the metal coupons, and will also 
pare distilled water with tap 
water, using three typical antifreeze 


Progress on the proposed test for de- 
the foaming characteristics 
engine antifreezes has been difficult 
new interlaboratory study has been ini- 
tiated determine the efficacy 
alundum sphere specified Method 


The apparatus for the mechanical 
bench equipment for simulated service 
testing engine antifreezes was ap- 
proved, This apparatus will use com- 
mercially available water pump and ra- 
diator, coupled with 
voir hold the metal corrosion cou- 
pons. The system designed con- 
tain the same volume coolant 
typical automobile system. Thirteen 
laboratories are purchasing reservoirs for 
use collaborative program eval- 
uate this equipment. 


Joint Committee 
Effect Temperature 
Seeks Research Funds 


$150,000 finance several current and 
projected research projects the field 
high and low-temperature metallurgy 
was inaugurated recently the Joint 
the Properties Metals, which 
sponsored the ASME and ASTM. 

illustrated brochure along with 
letter soliciting funds has been sent 
leading organizations concerned with 
the problems under study the Joint 
Committee. This brochure describes 
the research projects now 
and those scheduled for the future. 
The committee states that these two 
phases together with other anticipated 
needs for the next several years indicate 
about $150,000 will required. 

The current research activities cov- 
ered formal agreements? include 
work on: 


High-temperature data aluminum 
and magnesium alloys, 

Austenitic steels for steam line service, 

Calibration specimens for creep testing, 

cast iron (recently completed), 

Fatigue, 

Thermal shock, 

punched card system for recording 
data properties metals. 


New 

immediate future are sig- 
nificance industry; these projects, 
described the brochure, include: 


heater tubes, 

Material evaluation, 

Notch behavior, creep damage, and 
loading, 

Elevated temperature test methods un- 
der rapid heating and rapid loading 
conditions, 

metals low temperatures, 

Effect long time service elevated 
power plant service. 


super- 


bo 


addition this type work the 
committee has over the years under- 
taken projects which 
allocation specific funds, the work 
being contributed committee mem- 
bers and their companies and handled 
other ways. From these cooperative 
activities come many benefits, includ- 
ing important data 
the field. 

Since its inception 1925, the Joint 
Committee has undertaken 
fund raising 1930, 
1936, 1939, and 1951) which industry 
has total about $150,000. 
With this modest sum the committee has 
sponsored large volume research 
since the same time has 
focused metallurgical attention areas 
needing research, and 
tributions (services, materials, and 
equipment) which are many times the 
actual cash funds contributed. 
the present time, unobligated balance 
remains from its funds raised several 
ago—about $85,000. 

Contributions for Joint Committee 
projects are deposited special 
custodian account administered the 
ASME and are expended only 
authority the Joint Committee. 


Know Your Officers 


better acquaint Bulletin readers 
with the men who direct the indispensable 
work the ASTM technical committees. 


Committee E-15 Analysis and Testing Industrial Chemicals 


Chairman Vice-Chairman Vice-Chairman Secretary 
Hercules Powder Co. Pont American Cyanamid Manufacturing 
Nemours Co., Inc. Co. Chemists Assn. 
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New Feature Beginning This Issue 


TWO YEARS ago, then ASTM President Schatzel 
and Secretary Painter, during visit the University 
inois, were attracted extensive series photographs the walls 
the corridors Talbot Laboratory (named for Dr. Arthur Talbot, one-time 
ASTM President and pioneer educator the field materials). These 
photographs were scientists, engineers, and mathematicians who had made 
outstanding contributions our knowledge engineering materials and 


Eminent Men Science and Engineering 


theoretical and applied mechanics. 


Together with brief biographical sketches, these photographs had been assem- 
bled over many years Prof. Jasper Draffin, the Department 
Theoretical and Applied Mechanies, whose diligence has produced unique and 


most interesting collection. 


Feeling that the historical value this collection would have widespread ap- 
peal among readers, the Society officers arranged have copies 
the photographs made available for publication. The photograph below 


the first the series. 


The Society indebted tue University, and particularly Prof. Thomas 
Dolan, head the Department Theoretical and Applied Mechanics, 


who was instrumental making the material available us. 


binomial theorem and the elements the calculus. 
work, embodied the Philosophiae 
laws motion heavenly bodies, which reigned 
supreme the science celestial mechanics for 200 
years. 
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the best and method 
philosophizing seems be, first diligently 
seek hypotheses them. For 
predetermine them except 
far they can aid experi- 


Opera 


collection compiled Prof. Jasper 

Draffin and displayed the Arthur 

Talbot Laboratory, University 
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RAYMOND EWELL 


Americans now 


realize that are engaged great 
struggle with the Soviet Union, that the 
Soviet Union growing industrial and 
military power, and that our position 
the Soviet Union steadily de- 
clining. 

However, the vast majority Ameri- 
cans, least 99.9 per cent, still not 
fully realize that 

The United States far the 

greatest peril its history, 
The Communist leaders Russia 
really are planning dominate the 
States, 

The struggle which are now 
engaged the struggle his- 
tory, which will decide the history the 
world for the next few hundred years, 

new social and political which did 
not exist vears ago, 

The Communist threat will prob- 
ably the dominant factor shaping 
all our lives during the next decade, 

This struggle will come 

real danger losing this 
struggle, and 

grace before must gird our loins and 
begin fight earnest. 

These are strong statements. But the 
fact impossible realize these 
things unless one has actually been 


Russian people.” 
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Soviet Russia Poses New Industrial Threat 


1957, Dr. Ewell spent days and 
traveled 5000 miles Soviet Russia, 
visiting universities, research institutes, 
and industrial plants. This address, 
which was presented New York 
District meeting April 23, grew out 
that experience. 


Russia within the past few years. 
matter how well-informed person may 
be, how many lectures hears, how 
many books reads, the only way for 
him truly grasp the Russian situation 
Russia and feel the throbbing 
power that country, see their schools 
and factories, and above all observe the 
dynamic character the Russian 
people. 

The industrial growth the Soviet 
Union during the vears since they 
started their first Five-Year Plan 1928 
has been the greatest industrial develop- 
ment any country history like 
period time. They have advanced 
from sixth place industrial output 
among the countries the world 1928 
third place 1937 and second 
place 1945. From 1928 1958, their 
over-all industrial output increased 
times. For example, steel production 
increased from 4.7 million tons 1928 
million tons 1958, electric power 
from 233 billion kilowatt-hours, coal 
from 546 million tons, cement from 


Street Moscow 


only truly grasp the Russian situation Russia and feel the throbbing power 
of that country, see their schools and factories, and above all observe the dynamic character of the 
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DR. EWELL, native Massachu- 


setts, with Ph.D. chemistry 
(Princeton, 1937) authority 
the field chemical economics. 
has been chemical economist for the 
Shell Chemical Corp., manager the 
Chemical Economics Service Stan- 
ford Research Inst.; founder first 
editor the Chemical Economics 
Handbook; adviser industrial re- 
search the government the Phil- 
ippines for the National Science 
Foundation, which was assistant 
director; industrial development ad- 
viser the government India for 
the Ford Foundation; and now 
vice-chancellor for research the 
University Buffalo. Heis the author 
more than articles and book 
chapters the fields chemistry and 
economics. 


195 million barrels, petroleum from 
836 million barrels, tractors from 
1300 220,000. 

Today, the largest mills and the 
largest electric power plants the world 
are the Soviet The Soviet 
Union now outproducing the United 
States coal, machine tools, railway 
equipment, timber, iron ore, aluminum 
ore, nickel, tin, manganese, wool, milk, 
butter, and sugar. years they 
will outproducing meat, cement, 
fertilizers, and some other products. 
Their new Seven-Year Plan, which 
started January, 1959, 
through 1965, calls for per cent 
crease over-all industrial production 

-for example, increasing steel 
tion million tons, electric power 
500 billion kilowatt-hours, cement 440 
million barrels, and petroleum 
billion barrels. 

These are tremendous 
ments. However, this development 
would pose particular threat the 
United States were not for the fact 
that this enormous power the con- 
trol highly organized ruling class, 


be 


the Communist Party, which dedi- 
cated the idea world domination. 
This religious motivation and 
realistic must look upon Communism 
militant religion with all the power- 
ful driving which historically have 
always been associated with militant 
religions. were Switzerland 
India Brazil that was developing this 
have little cause 
fact, would applaud useful 
contribution the world’s productive 
capacity. But when this great power 
the hands militant clique bent 
unlimited expansion and world domina- 
tion, every free nation the world, in- 
cluding the United States, peril. 
long the religious fervor the Com- 
munist leaders continues, will 
great danger, probably increasing from 
vear year. cannot count this 
religious fervor subsiding for least 
generation, and the climax this strug- 
gle seems likely come before then 

Despite the great industrial develop- 
ment the Soviet Union, their indus- 
trial capacity today still only about 
half that the United States. How- 
ever, their industry has been growing 
the rate per cent per year 
since 1945 and appears likely grow 
the rate per cent per year during 
the next seven years. comparison, 
our industrial capacity has been growing 
only about per cent per year and 
appears likely continue about this 
same rate. 1950 the total industrial 
capacity the Soviet Union was 
per cent the United States’, 1958 
had increased about per cent, 
1965 seems likely approaching 
critical point. The Soviets will prob- 
ably par with the United States 
the capacity carry struggle 
either military they 
have reached about per cent our in- 
dustrial capacity. The basie reason for 
this that Russia nonluxury civi- 
lization. The per cent our 
industrial output that now put into 
luxuries one our weaknesses this 
struggle. The Russians have few luxu- 
ries and likely have many more 
even 1965. Therefore, they are able 
carry struggle with less total in- 
dustrial capacity than are. 

The industrial development the 
Soviet Union represents danger the 
United States for three 
reasons: 


development is the basis of their military 
power. 

Soviet Union appears certain 
enter the field international trade 
competitor, 


Palace Science the University Moscow, Completed 1953 Cost 
$300,000,000, Contains 2200 Scientific Laboratories. 


“The United States far the greatest peril its 


the Soviets will inevitably lead in- 
creasing political and cultural ties with 
many countries, which turn may lead 
political control. 

can expect the Soviets chal- 
lenge with increasing and 
severity their industrial power in- 
creases. They know that their indus- 
trial power present not enough 
challenge the United States earnest. 
They are now playing cat-and-mouse 
game such areas the Middle East, 
Formosa, and Berlin. These are purely 
probing operations see how far 
will go. But during the next decade, 
their industrial power with respect 
the United States steadily increases, 
their challenges will become more and 
more severe, more and more in earnest. 
will need the very highest quality 
leadership deal with these chal- 
lenges which seem sure come. The 
way things appear developing now, 
would expect the real danger point 
come the period from 1965 1970, 
for that appears the time when 
their industrial capacity will approach 
per cent ours. Despite all the 
talk about missiles, atomic bombs, and 
nuclear submarines, the real danger 
lies the growth their industrial 
power, 

have only few more years 
grace, only few more years taking 
life easy, only few more years busi- 
ness usual. Then will have 
gird our loins, jettison many our 
luxuries, and get ready combat the 
menace earnest. Our op- 
ponent has been war basis for 
years and will have get war 
basis, too, want survive. 

The Soviet potential the field 
international trade intensifies 
ture. The Soviets have become active 
international trade only during the 
past year two, except within the 
tofore they have not any surplus 
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goods they were willing divert 
international trade. Now they have 
some, and they will have more during 
the next This may develop very 
rapidly. For example, the 
Soviet Union exported cars and trucks 
different countries. They told 
Russia that they expect export 
large quantities all manu- 
factured goods during the next 
railway 
equipment, electrical, 
radio and television equipment, type- 
writers, watches, cameras, chemicals, 
textiles. The Soviets are good posi- 
tion this, for they 
goods more cheaply than can and 
they are perfectly capable meeting 
any quality standards that 


They have large, intelligent 


labor force, the best natural resources 
the world, modern industrial plants 
and technology, plenty well-trained 
engineers, and most important all, 
low wage scale. They can probably 
produce nearly any product much 
lower cost than the United States any 
country Western Europe. the 
seriously cut into our 
national trade. And must realize 
that the Soviet Union likely 
far the toughest competitor have 
ever come against international 
trade. 

addition their strong position 
costwise, the Soviets will 
advantage political motivation 
international 
They can expected enter into 
international trade with the intention 
making profit whenever possible. 
This should quite possible with their 
lower costs. And they 
pected this vigorously and aggres- 
sively. However, they can’t make 
profit, they will enter into international 
trade anyway for political 
other words, international trade 
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Expanding Horizons 
Analytical Chemistry 


GAMBRILL 


The place the analytical chemist modern industry 


has grown rapidly importance. 


tackle ever more complex problems, but newer tools and tech- 


niques have multiplied his abilities. 


ing ahead rapid pace. 


The technology mov- 


become the routine 


long ago the 


analytical chemist was somewhat the 
problem child the laboratory. 
was treated with something like en- 
forced tolerance, and any discussions 
research programs plans regarding 
analytical work were seldom part 
his activity. 

Sampling, and the use the right 
analytical method were subjects little 
something else went wrong. The analyst 
was confronted with unusual 
requests with large sample loads 
but was given little background 
information what was actually 
needed. was expected analyze 
anything the chosen method and 
less time, effort, and possible research 
that might required. Too often, the 
chemist who wanted analysis had 
more than one choice laboratory 
which -he his sample. 
There was the routine inspection labora- 
tory, the chemical analysis section, and 
the instrumental section. 
These were the three main divisions; 
X-ray available, this was another 
group which possibly could handle cer- 
tain 

The picture quite changed today, 
least the larger laboratories. 
now generally recognized that analytical 
services should integrated obviate 
the practice chemists engineers 
shopping around get their problems 

Roberts, director the Stand- 
ard Oil Co. (Ind.), has defined analyt- 
ical chemist one who has “the ability 
carry out analyses and 
expert doing. Although may 
not carry out all the manipulation, 
should thoroughly acquainted 
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This abridgmen the 
Anachem Award Address presented 
Mr. Gambrill the Sixth Annual Con- 
ference the Association Analytical 
Chemists last fall. Mr. Gambrill, ana- 
lytical coordinator for the Research 
Laboratories, Ethyl Corp., chairman 
the Research Civision Elemental 
Analysis ASTM Committee D-2 
Petroleum Products and Lubricants. 


with all phases the work, recognize 
evaluate unusual phenomena observed 
during the course analysis, and 
continually aware features in- 
dividual analytical methods which will 
limit favor their use particular 
cases. broad knowledge the many 
analytical methods and techniques must 
his finger tips.... Where 
suitable method hand, should 
plementary requirement, often woefully 
lacking the undergraduate applicant 
today, the ability report the re- 
sults his own work concise and 
readable form. additional asset 
the ability train and supervise non- 
technical people. The opportunities for 
the chemist with such talents are not 
often recognized outside the industrial 

Analysis today more complex 
business than ever before. Not only 
does host new materials com- 
binations materials come out the 
many research programs, but also more 
and more attention being paid the 
less common complicate 
matters further, more 
being requested rescarch people 
smaller and smaller samples and lower 
and lower concentrations 
ponents. 
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Walter Murphy’s editorial the 
October, 1955 Analytical Chem- 
istry, said, “To select the best and 
most economical analytical method 
department 
equipped and staffed with qualified per- 
sonnel all phases analyses. When 
this done, only outline the infor- 
mation required necessary and the 
analytical group decides what best 
this type operation that builds the 
enthusiasm, initiative, and loyalty that 
makes for smoothly operating analytical 
units. 

Now let’s consider organization. Not 
very many years ago, analytical labora- 
tories were nonintegrated units estab- 
lished handle certain types analysis. 
These groups often competed with each 
other service problems and some- 
times produced more harmful than bene- 
ficial data. This resulted either from 
lack interest the problem from 
inadequacy experience, background 
the various types instruments were 
improved and could 
analytical service problems, the chem- 
ists took them over, and gradual build- 
instrumentation within the chem- 
ical analysis group became evident. 
Instruments provided more rapid de- 
terminations, and more often than not 
gave more information than could 
obtained available chemical 

This shift effort brought about 
much needed fundamental change. The 
several analytical units were organized 
into one group ccordinate the 
work. This placed the analytical group 
higher level the organization and 
gave greater status the over-all op- 
erations the laboratory. Consolidat- 
ing the effort this fashion improved 
the service great extent and, the 
same time, brought the analyst into 
more prominence integral part 
the research organization. 

Coordination operations now 
essential factor the the 
analytical group. Gocd analytical work 
cannot accomplished from ivory 
tower. Given creative cooperation 
the research workers, analysis 
come the spark plug progress rather 
than the well-known bottleneck. 

Outside interests, technical society 


bs 
i 
| 
4 
% 
HE 
ik 
6 
a 
~ 
“i 
SEY 


activities, and cooperative studies with 
other laboratories are other assets which 
developed round out the 
analytical operations. 

The rise importance the analyt- 
doubtedly related the cooperative 
trend research. Two groups which 
have been active are ASTM, particu- 
larly Committee D-2 Petroleum 
Products and Lubricants, the 
American Petroleum Institute’s Com- 
mittee Analytical Research. 

Committee D-2 the work relating 
the development methods test 
may originate either research divi- 
sion technical committee. When 
the need develops for new method 
test for some specific property petro- 
leum product, certain amount ex- 
ploratory work done the individual 
laboratories the members. After se- 
the most promising method, 
cooperative work conducted deter- 
mine its precision and 
these tests provide adequate, letter bal- 
lots the test are conducted obtain 
fair appraisal the method before 

Considerable analytical effort and co- 
operation required, and through 
this cooperative effort that progress 
made. Consultations 
manipulations, and other facets 
method all together assist establish- 
ing methods which are best for all uses 
and help premote 
niques 

The objectives the Committee 
Analytical Research the American 
Petroleum Institute’s Division Re- 
fining are promote the interests the 
petroleum industry through 
committee does not concern itself with 
standards petroleum its products, 
which the difference the 
ASTM and APT activities. 

Work the Committee Analytical 
Research may similar large ex- 
tent that ASTM—for example, 
the development improved techniques 
for determining sulfur fuels and trace 
metals 
However, the work 
soon buyer-seller relation- 
ships develop and the development 
standards proceeds. 

improved methods petroleum its 
products supported the 
Two such programs under the sponsor- 
ship the Committee Analytical Re- 
search should mentioned because 
developments come: One, the deter- 
mination trace metals petroleum 
materials being conducted Dr. 


Bert Vallee the Harvard Medical 
School. flame spec- 
trometer has been developed which per- 
mits determination elements flame 
spectrometry wherein interference 
curs with the hydrogen-oxygen flame. 
Lower concentrations can detected, 
and for quantitative work recording 
channels for iron, nickel, chromium, 
vanadium, magnesium, cobalt, 
manganese, copper, and sodium. 
hoped that this technique, which should 
available commercially before long, 
will significant value for obtaining 
information trace microgram 
quantities metals petroleum prod- 
ucts. 

The other program developed from 
some service work and standardizations 
ASTM Committee D-2. 
years ago the railroads had problem 
the analysis for wear metals the 
lubricating oils diesel engines. 
number 
methods for this analysis were coopera- 
tively tested, evaluated, and later pub- 
lished the ASTM Special Technical 
Publication No. 214 (1957). One the 
these methods was the 
lack organometallic compounds 
sufficient purity for method standardiza- 
tion. This need was recognized and 
project, sponsored the now 
progress the National Bureau 
Standards. New compounds have been 
prepared and hoped that pure, 
stable, and compatible organometallic 
analytical standards will commer- 
cially available late 1959 early 
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1960 for standardizing chemical and 
instrumental methods for the deter- 
mination metals organic materials. 

Now, let consider how modern 
instrumentation has multiplied the ana- 
lyst’s abilities. Analytical chemistry not 
many years ago involved primarily ele- 
mental analysis, with some work done 
organic and organic chemistry. The 
science analytical chemistry was pri- 
marily the science measurement ap- 
plied the relatively few chemical 
reactions that could made follow 
stoichiometric equation. The ultimate 
analysis was take sample and 
analyze that total 100 0.2 per 
cent could for. The badge 
suecess was the number determina- 
tions that could made one sample 
one chemist. 

Today, analytical chemistry involves 
involves the application complicated 
instruments complex systems with- 
out prior separation. Each quantity 
rate sample without destroying the 
sample. Among the complex and auto- 
matic analysis tools mass spec- 
trometer with Sadic that types out the 
answer. Steel mills use quantometer 
spectrographs record the impurity 
metals sample the laboratory and 
transmit the answer the furnace 
rooms the same time. Direct-reading 
and controlling devices are the rule 
rather than the exception. 

More recently, even more complicated 
solutions difficult preblems have been 


Crystal was shadowed with Pt-Pd then coated normal incidence with carbon. Crystal was then 


dissolved water and the replica photographed. 


The original crystals are too opaque to permit 


adequate study of their surface structure. With the carbon replica technique, front, side, and top views 

are reproduced. Original magnification 9000 final magnification 75,000 Men- 

tion, Electron Micrographs, Non-Metals; Eleventh ASTM Photographic Exhibit. Walter Kay, 
Pont Nemours Co., Wilmington, Del. 
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devised. One laboratory has worked 
out computer program along with 
infrared spectrophotometer that the 
analysis typed out when card con- 
taining the spectrum fed into the 
computer. The spectrum the sample 
corresponds the composite spectrum 
represented analysis 340 calibra- 
tion points. With little more effort, 
1000 points can used. Furthermore, 
this application makes longer 
necessary know the identity every 
extraneous impurity present, the com- 
puter will type out the analysis and re- 
cord residual spectrum the im- 
purity permit its identification. 

Gas chromatography 
laboratory curiosity five ago—are 
today major tool the laboratory. 
Every day one hears another advance 
this rapidly growing technology, not 
only for analysis, but also for applica- 
tion process controls. 

Automatic X-ray fluorescence instru- 
ments are being developed for the analy- 
sis steel and alloys high atomic 
which permits analysis without sample 
destruction, may prove more accurate 
and more rapid than 
available procedures. The method may 
have further application and advan- 
tages the analysis the new alloys 
being developed for high-temperature 
operations this jet age. 

What are some the problems 
resolved and what are 
The development rapid and inexpen- 
sive tests accurately predict fuel per- 
formance urgently re- 
cently, was problem supply 
motor fuels that satisfactorily met the 
requirements automotive engines, 
and ratings +0.5 number 
were adequate. The trend today en- 
gines higher compression ratio and 
the resulting need for fuels 100-plus 
octane number make this task fuel 
rating more difficult. The significance 
improved engine ratings quite evi- 
dent when realized that existing 
tests are not adequate predict ratings 
closer than +0.2 0.3 octane number; 
this degree uncertainty 
petroleum industry millions dollars 


even greater importance 
need for new test engine that will re- 
late the octane number fuel its 
performance typical cars the 
Stated another manner, road ratings 
and laboratory ratings fuels must 
brought into closer agreement. For this 
purpose, improved instrumentation and 
more rapid rating methods are receiving 
considerable attention today. When 
realized that 75,000 ratings requiring 
approximately min each are 
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made each year, the savings 
hours resulting from any improvement 
becomes significant. 

Analysis for concentrations con- 
taminants levels parts per billion 
are now commonplace, and the exten- 
sion analytical techniques lower 
and lower limits the constant goal 
the petroleum analysts. For example, 
feed streams platformers now have 
carefully checked for contami- 
nants levels ppb for lead, 
ppb for arsenic, and similar low levels 
for nitrogen and chlorine. Altogether, 
the problems are most challenging. 

editorial entitled Ana- 
lytical Methods Challenge Old 
the February, 1958, issue Analytical 
Chemistry, Hallet stated: 

Classical methods determining 
ments groups are based upon chemical 
reactions decomposition under specified 
conditions. methods, the results 
years research and testing 
chemists, are considered the standards 
which all other methods are judged. 

Newer methods, based particularly 
nondestructive physical approaches, are 
beginning cast some doubt 
dures. More recent the utilization 
nuclear magnetic resonance nonde- 
structive method for determining adsorbed 
water and water the molecules. 
studies functional groups are proving 
more accurate than some the more con- 
ventional chemical methods. 
measurements which differ depending 
the method used have long been contro- 
versial subject. methods 
not disrupt the system under study and 
probably give more accurate indica- 
tion true viscosity. When the validity 
results obtained using the newer physi- 
cal methods proved, the physical meth- 
ods will probably become the standards by 
which chemical methods are judged. 

During the next few can ex- 
pect increasing flow new materials, 
new metallic alloys, and 
coming out 
long-established research 
industry. Along with these develop- 
ments, the analytical will play 
his part the development new 
techniques, new instrumenta- 
tion, and new concepts make these 
that the neophyte chemist has rude 
awakening graduating from qualita- 
tive and quantitative studies the vast 
array techniques and this 
expanding field analytical chemistry. 

How long push-button 
and specific reagent for each element 
strictly guess. Although many 
the research and stages, 
the research today will 
become the routine tomorrow. 
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Russia 
(Continued from page 44) 
instrument national policy with the 
Soviets, whereas American industry 
just not geared doing business 
non-profit basis for political reasons. 
would guess that the long- 
range strategy the Soviets ex- 
pand their international trade steadily 
with one country after 
fering good terms they have 
get the business. Then will come Soviet 
businessmen, advisers, and technicians 
the thousands, observed them 
India. Closer ties lead 
cultural political ties. 
Through this process Russia hopes 
wean one country after another their 
side, least them they 
they might vears get most 
Asia and Africa their 
South America, too, the Russians 
are actively doing business 
neutralization South America not 
beyond the realm possibility. 
these developments were material- 
ize, Europe would 
tralized, leaving the United States and 
Canada back-to-back the last strong- 
holds freedom. 


7 


The Russian Jet Transport, TU-104, Has 
Been Flying Commercial Basis 
Since March, 1956 


Soviet Union likely far the 
toughest competitor we have ever come up 
against international trade.” 


What can done counteract this 
grim picture? First and foremost 
need develop national purpose, 
decide what stand for the world 
and get out and sell this aggressively 
the rest the world. Second, need 
develop dynamic long- 
range foreign policy 
passive, defensive day-to-day foreign 
policy have had since 
will probably mean greatly expanded 
foreign aid program, even hurts 
taxpayers. Third, should 
accelerate our 
even hurts. Fourth, for the longer 
pull need invest more money 
education and 

This the most desperate situation 
that this country has ever faced, but 
with realistic thinking, hard work, 
pulling the belt, and resurgence 
the pioneer spirit that built.this nation, 
can survive with freedom and 
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Proposed Tentative Method Test for 
Cement Content Freshly Mixed Concrete 


(Published information only) 


This method test published information the request Subcommittee 
Methods Testing Fresh Concrete ASTM Committee C-9 


Concrete and Concrete Aggregates. 


utilizes the principle heavy liquid 


separation cement from aggregate which was first proposed Hime 
and Willis' and refinement the original procedure proposed 
them. published with the request that any data derived from its use 
forwarded Subcommittee aid evaluating its usefulness. The 
text that follows the latest revision dated March 11, 1959, considered 
Subcommittee III-c with editorial revisions approved April 17, 1959. 


Scope 

cedure for determining the cement con- 
tent sample freshly mixed con- 
using heavy liquid and centri- 
fuge process for separating cement from 
tures made with portland cement the 


‘only cementitious material. The test 


intended for research and experimental 


Apparatus 


The apparatus shall 


the following: 

(a) Metal Stirrer—A 
approximately long with spatula- 
and bent angle approximately 
deg the shaft. 

(b) Wire Cloth Basket—A wire cloth 
basket in. diameter and in. high 
with bail. The basket shall made 
using (No. 30) woven wire cloth 
meeting the requirements Standard 
Specifications for Sieves for Testing 
Purposes (ASTM Designation: 

motor-driven cen- 
trifuge capable exerting range 
relative centrifugal stepwise 
continuous range from about 150 
about 550 the closed end the cen- 
trifuge tube (Note The centrifuge 
cups shall the proper size for hold- 
ing the centrifuge tubes listed below. 


defined the equation RCF 
rotation revolutions per minute, and 
the radial distance the closed end 
the tube from the center rotation, 
centimeters 


(d) Centrifuge Tubes—Short, tapered 


1W.G. Hime and R. A. Willis, “A Method 
for the Determination of the Cement Content 
of Plastic Conecrete,””’ ASTM Br LLETIN, No. 
209, Oct., 1955, p. 37, (TP 191). 

* 1958 Book of ASTM Standards, Part 4, 
p. 1256. 

81958 Book of ASTM Standards, Part 4, 


p. 726, 


centrifuge tubes heavy-duty pyrex 
glass, having capacity ml. 

(e) Hot Plate—A hot plate with 
capacity about 30,000 Btu per 
and having burner about in. di- 
ameter with controllable flame. 

(f) balance, capacity 
2500 and sensitive 0.1 

(g) 
with density range 2.00 3.00 
per ml, and graduated increments 
0.01 per ml. 

metal scoop, size 
(scoop part in. wide and in. long) 
and one size (scoop part in, wide and 
in. long). 

Weighing Pans—Two aluminum 
in. deep. 

proximately in. diameter in. 
deep. 

(k) Metal Container—A metal con- 
tainer suitable for holding 2-kg speci- 
men concrete for weighing, having 
shape such facilitate complete re- 
moval 

Miscellaneous Items—(1) beaker, 
glass; (2) asbestos gloves; 
(3) two 2-in. paint brushes; (4) glazed 
paper, (5) flask, flat-bottom, 
vial neck, capacity (6) 
glass, graduated, 250-ml capacity; (7) 
pacity; (8) spatula, blade and spoon, 
porcelain, about 125 long; (9) rod, 
stainless steel, in. diameter and 
in. long. 


Liquids and Chemicals 


(a) Heavy 
bromide, specific gravity 2.96 0.02, 
shall used the heavy liquid when 
determining the portland 
cements are determined, the 
acetylene tetrabromide shall mixed 
with tetrachloride (Caution, 
Note fuel oil such ratios 
cause the cement sink and the fine 
aggregate under test float. 
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chloride both absorption 
through the skin and inhalation. Acet- 
ylene tetrabromide should also used 
with the directions the 
supply bottles. Provide adequate ventila- 
tion. 


(b) Wash Liquid—Acetone, technical 
chemical toxic and must used with 
adequate care and ventilation. 
flammable, and beakers containing ap- 
preciable quantities should not 
heated over open flame. 

(c) Chemicals 

cal Co.). 

2610 (Dow Chemical 
Co.). 


Specimen 

For concrete unknown cement 
content, representative specimen 
approximately kg, weighed 
nearest 1.0 shall larger 
specimen may used trials show such 
will reduce sampling errors. For the 
laboratory-mixed concrete 
Section the entire batch shall weigh 
placed metal container. 


Procedure 

(a) Using auxiliary quantity 
concrete secured from the same 
source as the representative specimen 
specified Section determine the 
weight per foot the concrete 
accordance with the Method Test 
for Weight per Cubic Foot, Yield, and 
Air Content (Gravimetric) Concrete 
concrete, the size 
the batch prepared for the unit-weight 
test shall large enough the 
required quantity concrete speci- 
fied Method 138. 

(b) Transfer portion the speci- 
men with the No. scoop the wire 
cloth basket held beaker 
full 
water containing about Separan 
Move the basket and its contents 
and down the beaker and stir with 
the scoop insure the passage all 
the fine material through the basket. 
Discard the contents the basket and 
repeat the process with suecessive por- 
tions the specimen until has all 


July 1959 


Le 


been treated. Remove traces the 
specimen from the metal container and 
scoop washing and 
move the wire cloth basket from the 

(c) Allow the fine material settle 
the beaker for about min. Care- 
fully siphon off the excess 
water. Transfer the settled material 
the skillet with the aid brush, using 
be necessary. 

(d) Place the skillet the hot plate 
burner and regulate the heat that the 
water quickly but 
boiled away. After the free water has 
boiled away, break lumps with the 
stirrer, and heat full heat until the 
material appears quite dry, continuing 
tostir and breaking lumps meanwhile. 
Heat for additional min after the 
material appears dry. Allow the skillet 
cool few minutes, then completely 
transfer the dried material with the aid 
brush weighing pan. Guard 
against loss through spilling placing 
large piece glazed paper under the 
weighing pan. Weigh the dried material 
the nearest 0.1 

(e) Weigh two 20-g specimens the 
fine material onto piece glazed 
paper. Remove lumps crushing with 
the blade the spatula. Place each 
tubes the mark with the heavy 
liquid mixture specified Section 
Stir with metal rod loosen all the 
cement from the walls the tube. 

(f) Place the tubes the centrifuge 
cups and centrifuge RCF about 
190 for three min. Stir the top layer 
with the metal rod and centrifuge again 
for min RCF about 525. 
Record the volume the cement 
(lower) the nearest for 
future reference. 

(g) After centrifuging the specimen, 
remove the sand layer and the separat- 
ing liquid transferring them into 
beaker, being careful not disturb the 
cement Remove any cement par- 
ticles from the portion the beaker 
the following washing operation: Pour 
about acetone into the beaker; 
stir thoroughly; allow particles settle 
the liquid. Repeat this operation for 
total three washings. 
beaker asbestos pad resting 
hot plate the skillet. Heat gently 
minutes until the sand appears dry. 
Transfer tared paper and weigh. 
The weight the cement the differ- 
ence between the total weight cen- 
trifuge specimen (20 and the weight 
the sand. 


Preparation Calibration Curve 
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(1) curve shall 
constructed follows: Prepare two 
more batches concrete for each 
several mixtures which have cement 
contents bracketing the range 
studied. Use the same aggregate 
used the unknowns. Proceed 
with the determinations Section 
new calibration curve shall pre- 
pared whenever the aggregate changed, 

(2) the cement content 
the known batches follows: 


Cement content, 
bags per 
= 0.01436 
where: 


weight dry material passing 
No. sieve, 
weight cement one centri- 
fuge tube, and 
unit weight concrete, per 
ft. 
Plot the caleulated cement con- 
tents against the actual cement contents. 
Calculate the cement content 
manner and plot its cement 
content the curve developed from 
the known mixtures. Read the actual 
cement content. 


Nore 3.—In some instances may 
feasible sufficient use value for the 
weight foot concrete based 
upon past experience, and eliminate the 
calculated cement content approxi- 
mately equal the actual cement con- 
Uniformity control large proj- 
ects and mixer efficiency tests may 
this 


(b) Volumetric 

Under some conditions the ce- 
ment content may determined the 
method. For this procedure 
calculate volume factors follows: 


where: 

tube, ml. 

Plot the volume factors the 
batches from Section (a) 
against the known cement contents. 
Using the equivalent volume un- 
known specimen read from the curve the 
corresponding cement content. 

prepared whenever the cement fineness 
specific gravity the type aggre- 
gate changes. 


Report 

Values for cement content shall 
the nearest 1/10 bag. 
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Accuracy 

The cement content the speci- 
men when determined 
cedures described may expected 
accurate within +14 bag per 
yard for the method using 
the calibration curve and bag per 
yard for the volumetric method 
(Note 4). 


Nore the de- 
has been obtained uniformly with 
specimens concrete mixtures containing 
portland cement the only cementitious 
material. When the smaller size fractions 
the fine aggregate include appreciable 
quantities material having 
gravity greater than 3.0 when finely 
divided materials other than portland ce- 
ment are contained the conerete, cau- 
tion should exercised. 


Process-Media Test Sites 
Needed for Corrosion Studies 


Com- 
mittee the Welding Research Coun- 
cil started extensive 
tests 1957 determine what indus- 
trial process media cause intergranular 
attack austenitic stainless steels. 
Several hundred corrosion test racks 
containing welded and unwelded speci- 
mens with variety heat treatments 
were prepared. Two series test 
racks are being used. One contains 
molybdenum-bearing alloys such 
types 316, 317, the other contains 
molybdenum-free alloys such types 
304, 310. Data from some the 
10,000 specimens prepared for this 
program have heen received. 
ever, many specimens still remain 

This program should help define 
the types media that cause inter- 
granular corrosion. Results will also 
used check the boiling per 
cent nitric acid test for predicting 
intergranular corrosion susceptibility. 

The committee now searching for 
chemical plants. immer- 
sion media which have produced 
intergranular failure stainless steel 
components most desirable. Those 
interested participating this pro- 
gram are invited submit deserip- 
tion the exposure site 
Fuller, International Nickel Co., Inc., 
process details are unneces- 
sary, but description solution 
composition and the local exposure 
completion the exposures, each 
operating group will receive detailed 
evaluation the corrosion test results. 
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Industry Recommends 
New ASTM Committee 
Ore Sampling and Analysis 


Headquarters, representatives ore 
companies, independent laboratories, 
steel producers, and interested 
parties unanimously recommended that 
Its task would 
formulate methods sampling, 
analysis, and testing of metal-bearing 
ores and related processing raw materials 
such fluxes. steering committee 
ship and framework for the new com- 
mittee for consideration the ASTM 
Board Directors. 

January, companies were 
asked advise ASTM their interest 
such The result was the 
conference June Impetus was 
given the January survey the 
Manganese Ores. This committee, 
which Russia holds the secretariat, 
has developed about dozen test meth- 
ods for sampling and analyzing man- 
addition, the American 
Institute Mining, Metallurgical, and 
Petroleum Engineers has recommended 
that ASTM the proper organization 
assume the sponsorship the 
American Recommended Practice for 
Methods for Screen Testing Ores 
(ASA No. 5-32). This standard was 
heretofore sponsored by AIME. 

All thos» interested in the work of the 
proposed should get 
touch with ASTM Headquarters 


sampling and analysis. 


ganese ores, 


NAS-NRC Committee Formed 
Study Materials Research 


THe ACADEMY 
Sciences-National Research Council 
has appointed Committee 
the and Conduct Materials 
Research. The committee will study 
the total materials 
the country with relation the 
how more rapid and effective progress 
can be made. The survey will include 
basic and applied research carried 


research needs 


for defense and non-defense purposes 
in governmental, industrial, academic, 
and other institutions, and 
and facilities. The committee 
Chairman Clyde Williams, 
Astin, Harvey Brooks, A. a Herzig, 
Kinzel, Thomas Miller, John 
Cyril Smith, and 
David 


ACR Notes 


Administrative 
Committee 
Research 


Cooperation Research Problems 


tude This attitude can lead 
into the blue can confine itself 
some specific problem 
any case, however, productive the 
research attitude must lead some 
physical mental activity. 

The research activities the ASTM 
technical committees are 
fundamental research the sense 
that work done learn something 
particular field without regard its use 
application. The ASTM research ac- 
tivities are generally aimed the solu- 
tion particular engineering 
problems that are related the 
business interests the members the 
tivities ASTM whole can 
considered the sum great 
number specific activities, each 
which has the aims applied research 
but which also has the 
tivity elements fundamental 
research, 

probably safe say that there 
are many people working areas that 
would considered research who 
would very much like have some 
the facilities and equipment that are 
available some the com- 


' Manager of Research, Stackpole Carbon 
Co., St. Pa. 


The Perfect Triangle--- 


3rd PACIFIC AREA NATIONAL 
MEET IN G — and Exhibit 


October 11-16, 1959 Son Francisco, Calif. 
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mittees. Conversely, some the tech- 
made much more general use and ap- 
plication the problems those work- 
ing the basic fields were made known. 
Additional data under different condi- 
tions, obtained with now 
available the technical committees, 
might not only advance the basic work 
the field but also might put the com- 
mittee activity stronger foundation. 

Some this liaison now being done 
those committees that have good re- 
search records. Where committee mem- 
bership includes working scientists the 
fields the committee activity, the 
work generally proceeds along funda- 
mental lines. the case some large 
companies, the basic work being done 
outside the ASTM technical committees 
but available the committees 
through their representatives. There 
are, however, many areas which en- 
gineering tests are being run prove 
method check procedure where little 
thought given the related region 
from research standpoint. This 
area which the Administrative Com- 
mittee Research could operate. 

apparent that the research com- 
mittee cannot carry out any 
specific projects. But could provide 
clearing house which the people 
working related widely different 
fields having similar problems might 
brought together. beginning, the 
committee might invite questions from 
anyone concerning the availability 
equipment. could arrange for joint 
research activities and help establish 
and maintain communications between 
people with equipment and those with 
research problems. 

How the research committee help 
you use the organization, 
talents, and facilities better advan- 
tage? specific, could suggest 
that general offer made the tech- 
nical committees the effect that they 
would cooperate the fields their ac- 
tivity with qualified workers. offer 
could list the fields which the facili- 
ties the committee could useful. 
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could also suggest that anyone 
who thinks that facilities useful him 
might present technical com- 
mittee should express his interest and 
mittee Research. The committee 
might then put the organization work 
the problem finding out where the 
equipment located and arranging for 
cooperation. there sufficient in- 
terest, would possible for the com- 
mittee advertise the availability 
facilities other scientific and 
technical societies. 

These are all possibilities. The ideas 
expressed will serve need the need 
exists, and need does not exist, 
cannot created artificially. The Ad- 
ministrative Committee Research 
will welcome any discussion sugges- 
tions that would tell whether not 
search arrangements would useful. 


Pacific Area Meeting 
(Continued from page 33) 


Thursday, October 15, 8:30 

Infrared Absorption 

Selected Topic Infrared Spectroscopy 
Kent Wilson, Tufts College 

the Problems Facing Chemical 
Infrare 1 Spectroscopy Today- @. 
Potts, Dow Co. 

Ten Years Aid Applied Spectroscopy 
Research and Engineering. 


Thursday, October 15, 2:30 p.m.— 
General 


The Combination Techniques Hydro- 
Coggeshall, 
Gulf Research and Development Co. 

Re port on Three European Spectroscopy 
Meetings Attended Early 

Shell Development Co. 

Molecular Spectroscopy the 
Rea, California Research Corp. 


addition the formal sessions 
there will the Bay Area Tour 
electronic companies October 13. 
Symposium Methods for Testing 

Building Constructions, Monday, Octo- 

ber 12, 2:30 p.m. 

The following paper should 
Lateral Shear Tests Light Gage Sleel 

Building—J. Structural 

Engineer, Los Angeles. 

Symposium Technical Development 
the Handling and Utilizaticn 
Water and Industrial Water, Thursday, 
October 15, 8:30 a.m. 

The paper Mr. Gerhard Klein 
Radiological Criteria for Industrial Wa- 
ters has been withdrawn and replaced 
Utilization Cooling Towers Conser- 

vation and Pollution Control Programs 

Finnerty, Foster Wheeler 
Corp. 
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ASTM Standards Approved American 
Standard American Association 


STEEL (Approved May 11, 1959) 

Specifications for: 

Steel for Bridges and Buildings (ASTM 
7-58 ASA G24.1-1959) 

Billet-Steel Bars for Concrete 
ment (ASTM ASA 
1959) 

Mild-to-Medium-Strength 
Castings for General 
(ASTM 27-58; ASA 

Cold-Drawn Steel Wire for Concrete 
ASA 

Forged Rolled Steel Pipe Flanges, 
Forged Fittings, and Valves and Parts 
for High-Temperature Service (ASTM 

Structural Steel for Locomotives and Cars 
(ASTM 113-58; ASA 

Struetural Rivet Steel (ASTM 141-58; 
ASA 

High-Strength Steel Castings for 
tural Purposes (ASTM 148-58; ASA 

Forged Rolled Steel Pipe Flanges, 
Forged Fittings, and Valves and Parts 
for General Service (ASTM 
ASA 

Forged Rolled Alloy-Steel Pipe Flanges, 
Forged Fittings, and Valves and Parts 
for High-Temperature Service (ASTM 

Welded Steel Wire for Concrete 

Carbon and Alloy Steel Nuts for Bolts for 
High-Pressure and High-Temperature 
Service (ASTM ASA 
G38.1-1959) 


COPPER AND COPPER ALLOYS 
(Approved April 24, 1959) 
Specifications for: 

Free-Cutting Brass Rod, Bar, and Shapes 
for Use Serew Machines (ASTM 
16-58; ASA 

Seamless Copper Pipe, 
(ASTM 42-58; ASA 

Seamless Copper Water Tube (ASTM 
ASA 

Copper-Alloy Bearing and Expan- 
sion Plates and Sheets for Bridge and 
Other Structural Uses (ASTM 100 
58; ASA 

Leaded (Hardware Bronze) 
Rod, Bar, and Shapes (ASTM 140 
58; ASA 


MANUFACTURED MASONRY 
UNITS (Approved May 1959) 
Specifications for: 

Sewer Brick (Made from Clay 
(ASTM ASA 
Building Brick (Solid Masonry Units 
Made from Clay Shale) 62-58; 

ASA 


GYPSUM (Approved May 1959) 


for: 
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Gypsum Plasters (ASTM 28-58; ASA 

Gypsum Wallboard (ASTM 


MAGNESIUM OXYCHLORIDE 
CEMENTS (Approved May 
1959) 

Methods Test for Ignition Loss and 
Active Oxide Magnesium 
Oxide for Use Magnesium Oxychloride 
Cements (ASTM 247-57; ASA 
16-1959) 


LINSEED OIL 

16, 1959) 

Specifications for: 

Linseed Oil (ASTM 234-58 

Boiled Linseed Oil (ASTM 
ASA 


WOOD (Approved May 1959) 
Specifications for Round 
(ASTM 25-58; ASA 


BARE ELECTRICAL CONDUC- 
TORS 


Specifications for: 


Soft Rectangular and Square Bare Copper 
Wire for Electrical Conductors (ASTM 

Rope-Lay-Stranded Copper Conductors 
Having Bunch-Stranded Members for 
58; ASA 

Rope-Lay-Stranded Copper Conductors 
Having Members 
Conduetors (ASTM 
173 58; ASA 

Copper for 
Conductors (ASTM 174 

58; ASA 

Aluminum Con- 
ductors, Hard-Drawn, Three-Quarters 
Hard-Drawn, and, 
Drawn 231-58; ASA 

Aluminum Con- 
ductors, (ACSR) (AS 

Copper Bus Bar, Rod and Shapes (ASTM 
ASA C7.25-1959). 

Seamless Copper Bus Pipe and Tube 
(ASTM 58; ASA 

Standard Weight (Galvan- 

Steel Core Wire for Aluminum 
Conductors, Steel Reinforced 

Zine-Coated (Galvanized) 
Wire (With Coating 
Standard Weight) for Aluminum Con- 
ductors, Steel (ACSR) (AS 


Method Test for: 


Electrical Conductor Mate- 
rials (ASTM 58; ASA 
1959). 
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New Tentatives 


(Continued from page 31) 


Constant and Dissipation Fac- 
tor Expanded Cellular Plastics Used 

Frictional Characteristic 
Magnet Wire for Use Winding Filled 

Methods of: 

Testing Electrical Grade Polytetrafluor- 

Sampling and Testing Untreated Mica 
Paper Used for Electrical Insulation 

Recommended Practice for: 


Exposure Polymeric Materials High 
Energy Radiation (Jointly with 


BITUMINOUS MATERIALS FOR 
ROOFING, WATERPROOFING, AND 
RELATED BUILDING INDUSTRIAL 
USES (D-8) 

Specification for: 

Bituminous Substances for 

Methods of: 

Preparation Test Panels for 
and Outdoor Weathering Bituminous 

Test for Failure Endpoint Accelerated 
and Outdoor Weathering Bituminous 


RUBBER AND RUBBER-LIKE MATERIALS 

(D-11) 

Specification for: 

Rubber Heat- and Moisture- 
Insulation for Wire and Cable, 

Methods of: 


Testing Conditioning 


SOAPS AND OTHER DETERGENTS 
(D-12) 


Method of Test for he 


Synthetic Anionie Active Ingredient 
Detergents Titration Pro- 
cedure (D 1681 — 59 T) 


TEXTILE MATERIALS (D-13) 

Method Test for: 

Construction Characteristics Woven 

Breaking Load and Elongation Textile 
Fabries (ID 1682 — 59 T) 

Seam Breaking Strength Woven Tex- 

Recommended Practice for: 


Lighting Cotton Classing Rooms for Color 


INDUSTRIAL AROMATIC 
HYDROCARBONS AND RELATED 
MATERIALS (D-16) 


Methods Test for: 

Color Solid Hydrocarbons 
and Related Materials the Molten 
State (Platinum-Cobalt 1686 

Traces Thiophene Benzene Using 
Isatin and Spectrophotometry 1685 

INDUSTRIAL WATER (D-19) 

Methods Test for: 

Copper High-Purity Water 1688 

Measurement Gamma Radioactivity 
Industrial Water and Industrial Waste 

Total Chromium Industrial Water and 
Industrial Waste Water 1687 

Zine Industrial Water and Industrial 
Waste Water 1691 

PLASTICS (D-20) 

Method Test for: 

Gamma Radiation Chemical Dosimetry 
(Jointly with D-9) 

Sheeting (1D 1692-59 T) 

Environmental Stress Cracking Type 

Recommended Practice for: 

Exposure Polymeric Materials High 
Energy Radiation (Jointly with D-9) 

Specifications for: 

Thermosetting Reinforced Plastic Pipe 

CELLULOSE AND CELLULOSE 

DERIVATIVES (D-23) 

Method of Test for: 

Solubility Cellulose Sodium Hydrox- 
ide (1) 1696 

Definitions Terms: 

Relating Cellulose and Cellulose Deriva- 

CASEIN AND SIMILAR PROTEIN 

MATERIALS (D-25) 


Method of: 


ELECTRICAL INSULATING LIQUIDS AND 
GASES (D-27) 


Method Test for: 


Sediment and Soluble Sludge Service- 
Aged Insulating Oils 1698 


METHODS TESTING (E-1) 
Specifications for: 


Gravity-Convection 
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Method Test for: 

Shear Modulus Room Temperature 
143 

Recommended Practice for: 


Safe Use Oxygen Combustion Bombs 


CHEMICAL ANALYSIS METALS 
(E-3) 


Methods for: 


Chemical Analysis Zirconium and Zir- 


NONDESTRUCTIVE TESTING (E-7) 


Method for: 


Controlling Quality Test- 


MATERIALS FOR ELECTRON TUBES 
AND SEMICONDUCTOR DEVICES (F-1) 


Specifications for: 


Miniature Electron Tube Leads 
59 T) 


LEATHER (JOINT ALCA-ASTM) 


Method Test for: 


(D 1699 — 59 T) 


Standard Glass Spheres 
for Calibrating Sieves 


HiGHER the 
calibration testing sieves can now 
achieved with two standard samples 
glass spheres available from the Na- 
tional Bureau Standards. With these 
standards certified particle-size dis- 
tribution, the effective opening 
sieve can easily 

calibrate any set sieves, they 
are assembled pile with the sieve 
containing the largest openings top. 
The entire sample glass spheres 
placed the top sieve. The sieves 
are then shaken until the rate pass- 
age the spheres practically zero, 
just the sieve analysis un- 
known material. The spheres that re- 
weighed. The effective sieve openings 
can then determined from calibration 
data supplied with the samples. 

Sample 1017 contains spheres 
calibrate sieves No. 270 through 
No. 70. Sample 1018 contains 
and used calibrate sieves No. 
ibility within per cent for sample 
1017 and per cent for sample 1018. 
Samples can obtained the 
Supply Division, National 
Standards, Washington 25, 
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The Interlaboratory Evaluation Testing Methods 


JOHN MANDEL and LASHOF 


manpower and laboratory facilities can used more 
effectively improvements can made interlaboratory evalu- 
ation testing methods. There are probably hundreds these 
cooperative programs going all the time under the aegis the 
Society’s main technical committees. Too often the report 
interlaboratory program indicates the results are not useful 
because some variable was not adequately controlled because 
there was some flaw planning the program. 

Planning interlaboratory test programs has occupied the atten- 
tion most not all the technical committees; fact, two 
D-11 Rubber and D-13 Textiles—have prepared recom- 
mended practices which have been published ASTM 1421 


The various sources variability test methods are examined, and new 
general scheme account for them proposed. The assumption 
made that systematic differences exist between sets measurements made 
the same observer different times different instruments 
different observers the same different laboratories and that these 
systematic differences are linear functions the magnitude the measure- 
Hence, the proposed scheme called ‘‘the linear 
linear model leads simple design for round-robin tests but requires 
new method statistical analysis, geared the practical objectives 
The design, analysis, and interpretation round robin 
accordance with the linear model are presented, and the procedure illus- 
trated terms the data obtained interlaboratory study the 
believed that this approach will 
overcome the that are often with the interpre- 


ments. 
round robin. 


Bekk smoothness tester for paper. 


tation round-robin test data. 


THIS paper hew ap- 
proach presented for the analysis 


obtained under 


conditions 


and 990, 1958 Book ASTM Standards, Parts and 10). 
Committee E-11 Quality Control Materials has the as- 
signment develop general recommended practice for inter- 
laboratory testing for use all the committees. accordingly 
quite interested the present paper, indicated the following 
statement one who reviewed the paper for the committee: 
“This paper gives very complete treatment the problem 
which almost every ASTM committee constantly trying solve 
more comprehensive approach the problem design- 
ing and interpreting interlaboratory studies than has appeared 
the literature Their (the authors’) ideas are complex 
because the problem they are trying solve 


usual sense, likely result 
greatest number and severity system- 
atic differences, the practice con- 
ducting interlaboratory round-robin 
programs for the study test methods 
appears entirely justified. 

The 


The Linear Model 


will assume that interlabora- 
tory study particular test method 
has been run accordance with the 
schematic diagram shown Table 
specifically, each laboratories, 
materials have been sent for test and 
each laboratory has run 
times. Let suppose that the 


controlled materials cover most the useful 


methods. The various sources vari- 
ability test methods are 
examined and new general scheme 
account for them proposed. This 
scheme leads simple design for 
round-robin tests but requires new 
method statistical analysis, geared 
the practical objectives round robin. 
The theoretical details are 
companion paper the pres- 
ent article, the emphasis the ap- 
plication the new concepts 
committee studies test methods. The 
procedure illustrated terms the 
data obtained interlaboratory 
study the Bekk tester 
for paper. 

For much the discussion 
paper, the consideration 
laboratories not absolute require- 
ment. The word used 
here denote set measurements 
NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention of the authors. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

boldface numbers parentheses 


refer the list references appended this 
paper. 
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within the set but such that systematic 
differences may exist from one set 
another. For example, 
erators within the same laboratory may 
also show systematic differences. The 
same may true for sets measure- 
ments obtained even the same op- 
use different the 


Since 


JOHN MANDEL, Statistician with the Division Organic 
and Fibrous Materials, National Bureau Standards, since 
1947, has been engaged research statistical methodology, 
with special reference applications physical and chemical 
experimentation, and the development test methods. 


1954. 
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range the test method under study 
for the type material examined. 
The determinations made the ith 
laboratory the jth material consti- 
tute what will denoted henceforth 
the cell” (see Table Our 
reasons for using this scheme will be- 
come apparent develop the linear 


THEODORE LASHOF, Physicist charge, Paper 
Physical Laboratory, National Bureau Standards since 
Chairman the Sampling and Conditioning Sub- 
committee ASTM Committee D-6 Paper and Paper 
Products and Vice-Chairman the Precision Committee 
the Technical Association the Pulp and Paper Industry. 
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TABLE 
STUDY INVOLVING LABORATORIES, 
MATERIALS, AND REPLICATIONS. 


Materials 


No! No.2 No.3 


Averoges 


order present the basic 
concepts, assume that the materials 
have been arranged Table 
creasing order the magnitude the 
measurements for each material av- 


eraged over all laboratories. Now 
consider graph which the average 
result obtained each laboratory for 
any given material plotted against 
the average result all laboratories 
for that material. Figure shows 
such graph for one 
this case, the laboratory question 
agrees exactly with the average all 
laboratories. Such ideal 
highly unlikely. 

often assumed that the differ- 
ences results obtained 
sense that constant systematic dif- 
ference observed between 
ferent laboratories. this 
case, the plot the various laboratories 
the average all laboratories 
would consist family parallel 
straight lines (Fig. 2). The is, 
however, that there exist 
methods for which the lines question 
are not parallel but show changes 
slope well vertical shifts with 
respect each other (Fig. Figures 
(a) and like Fig. show interest- 
ing special cases the general situation 
shown Fig. The linear model 
based the assumption that whereas 
the response lines the various labora- 
tories are not necessarily identical 
straight lines, differing slope 
intercept or both, 

Thus, the linear model constitutes 


2In reference (1) the interfering factors 
themselves are called ‘‘J-factors.’’ The 
\-variability is then due both to scale-type 
errors and the differential response the 
laboratories to the /-factors. 
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Fig. 1—Data from ideal laboratory. 


generalization the model 
differences 
tories. It is of course conceivable 
that the response lines some the 
quiring a second degree equation or 
higher represent them. 
however, this situation will arise only 
magnitude, indicating de- 
partures from the prescribed procedure. 
When the data corresponding such 
are omitted, the remaining 
data conform the linear model. 
But even such laboratory 
advertently retained, the 
analysis proposed this paper provides 
for the detection 
such data. 

this point have considered 
only the systematic differences between 
laboratories. Actually the 
material averages for laboratory 
not fall exactly the line for that 
laboratory. This because within- 
tinguish two types within-laboratory 
variability. The first relates 
the fluctuations results obtained 
identical specimens, this im- 
possible, specimens for which the 
property under study has, 
this type fluctuation, which will 
call “replication was the only 
type within-laboratory variability, 
the observed averages for each labora- 
tory, Fig. could made fit the 
straight line desired 
solely increasing the 

The second type within-laboratory 
variability, the effect which cannot 
reduced merely increasing the 
number replications, less obvious. 
order illustrate its nature, let 
consider the process weighing 
analytical balance. Suppose that the 
weights two samples, and are 
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AVERAGE, ALL LABORATORIES 


systematic differences 

between ma- 

terial averages are shown only for the 
laboratory. 


while sample weighs slightly more 
than thus the use two 
different standard weights weighing 
the two samples. clear that the 
relationship between the true weights 
the extent which standard 
weights are correctly 
respect each other. 
this reletionship cannot improved 
Thus, consideration more 
than single sample (material) leads 
second type within-laboratory 
variability, dependent the correct 
weights, other items 
measuring quantities different mag- 
also arise from the presence inter- 


various scales, 


fering substances, chemical anal- 
physical method. For indeed, apart 
from possible effect the replication 
error, the presence 
property may tend either raise 
lower the measured value, just 
improperly calibrated weight 
ently such interfering factors, their 
study the type here considered, will 
additional scatter the experi- 
mental points about the straight lines 
tories. This additional scatter scale- 
error, which will refer here 
merely increasing the number rep- 

The linear model, which 
developed here, illustrated Fig. 
This figure shows much exaggereted 
view the linear differences 
between laboratories and 
cussion the assumptions underlying 
this model given reference (1). 
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AVERAGE, ALL LABORATORIES 


Fig. systematic differences 
between laboratories. 


The Design Interlaboratory 
Round Robin 


The linear model developed in the pre- 
laboratory study schematically shown 
propose. must now fill the de- 
tails the design. 

precisely the test method studied. 
surprising how vague even some 
widely used test methods are regards 
essential details procedure. 
committee discussion, survey the 
literature, and experimental work within 
one laboratory. The draft the de- 
among all participating laboratories 
comment and 

The next question how many 
and what materials are included 
the round This depends 
how wide range materials, both 
type material and magnitude 
the property being tested, cov- 
ered the test method. Also de- 
pends whether the instrument 
that desirable use less than 
five materials per scale, the five ma- 
terials covering the useful range the 
the study includes materials 
types, more ma- 
terials will needed, because such 
the random error will sub- 
stantially increased through the effect 
A-variability. 

How many laboratories 
the amount work involved 
paring the samples for distribution 
the participating laboratories 
the number laboratories 
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(a) 


surance should obtained that each 
participating 
equipped follow all the details 
procedure, and willing assign the work 
competent 

The final question answered 
before the specimens 
begun how many tests are run 
each laboratory for each material. 
suggested that the standard 
(or usual) test procedure calls for 
replications, the round should 
call for integral multiple this 
integer, preferably not less than 
The number replications should 
large practicable consistent with 
economic considerations time and 
material considerations 
the homogeneity each material. 

making the assignments the 
specimens each the 
participating laboratories, should 
completely randomized. course, 
wherever feasible, the total portion 
material used should either selected 
for maximum homogeneity or, pos- 
sible, subjected thorough mixing 
prior the assignment specimens 
the various laboratories. Any attempt 
assign the specimens such way 
riability the expense 
laboratory variability vice-versa will 
only complicate the analysis. 
rience has shown that the most satisfac- 
tory method assignment 
mens indeed the completely random 
one, 

coded such way that only the person 
persons conducting the round robin 
can identify the 
the specimens should 
mixed that they will tested 
rendom order. While this 
feasible some cases, may result, 
many cases, excessive manip- 
ulation the equipment. sug- 
gested, that such cases the speci- 
mens assigned given laboratory, 
for each material, divided into groups 
such that the specimens within each 
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(b) 
Fig. 4—-Special cases the general case shown Fig. 


ABORATORY 


AVERAGE LABORATORIES 


Fig. linear model inter- 
laboratory study. The observed values, 
including within error, are 
shown for the laboratory. 


Laboratory No / 


Laboratory No2 


Material Averages for each Laboratory 
v 


| 
| 
| 
Moterial Averages for ail Laboratories 


Fig. model, showing the four 
components variability for two labora- 
tories. average all materials and 
all laboratories, yw, location 
slope line for laboratory slope 
ture experimental point obtained 
laboratory from its response line. 
comprises component due replication 
error and component due 


random order, For example, 
tested each laboratory, one might 
divide the specimens into groups 
Each laboratory would then 
each group consisting replicates run 
consecutively. 
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Analysis the Data 


The purpose the analysis the 
segregation the total into 
components accordance with the 
discussed Thus, 
will (1) component due 
replication error; (2) component due 
A-variability; and (3) component 
due between-laboratory variability, 

with the previous 
discussion, the third source expressed 
oratories, straight line de- 
termined two parameters, the com- 


sources 


Since 


ponent due between-laboratory vari- 
ability will comprise two terms, cor- 
responding the the 
response lines both location 
shows the four com- 
ponents variability for two labora- 
tories graphical form. Each line 
characterized its location parameter, 
chosen the ordinate the cen- 
troid and its slope, The de- 
parture experimental point from 
the corresponding response line com- 
posed two component parts—the rep- 
error and variability. 


TABLE 


Labo- 


ratories 
No. 


No. 


No. 14 


Average 


BEKK SMOOTHNESS, SHOWING AVER 


(The column averages these quantities are also shown. 


Analysis the data considered 
six steps: 

Step 1.—Before proceeding the 
evaluation the components 
ability, necessary examine the 
relation between replication error and 
the magnitude the measurement. 
Table which relates the Bekk 
smoothness data used illustration 
this paper, shows the necessity this 
preliminary are labora- 
tories and materials. making 
196 For each cell. the average 
(top figure) and the standard deviation 
(bottom figure) replicete measure- 
ments are given. quite evident 
that the standard increases 
with the average. Whenever this 
curs, the data are transformed into 
different seale (generally logarith- 
mic type) before proceeding the sub- 
sequent steps the analysis the data. 
this paper, will denote values ex- 
pressed the orginal the 
bol and values expressed trans- 
transformation, the error 
transformed, and the stendard 


Materials 
No. 13 No. 5 


41 45 
9.25 


SO 
18 
36.35 39.6 9.35 
6.466 4.156 OS 


AGES AND STANDARD 


Top figure of each pair is aver 


deviation the transformed replication 
error, which will denote be- 
comes uniform for all cells, 

formulas for the scale transfor- 
mation well for all subsequent 
steps the analysis are contained 
continuity presentation the body 
the 

From this point on, will assumed 
that step has indicated the need 
for transformation scale, such 
transformation has been out 
cell averages, and that all subse- 
quent and including 
step are performed these trans- 
formed cell 

transformation required, all 
subsequent carried 
out the original cell 

tation the cell averages expressed 
the transformed seale, and their row 
over-all average all denoted 
The table also shows how the various 
parameters discussed far and the 
following steps are related means 
the equations underlying the linear 


DEVIATIONS EACH CELL. 


age hottom is standard deviation.” 


No. 11 No. 


164.8 191 
17.3 


6 
Ss 


137.: 


76.30 106 
13 Ss 


167 


95.8! 


18 


17. 2.64 23 33 22.36 


“ The Bekk smoothness data in this paper are taken from an ints rlaboratory study of air-leak smoothness testers conducted by a TAPPI joint 


Graphic Arts and Paper Testing task group. 
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‘ 
4 
4 
Ny 
a 
2 5.600 | 6.375 | 13.06 14.90 15.20 5 56 j 5 
0. S07 l 26 2 19 1.34 15 4 102 154.2 160.1 170 198.2 
+ No. 3 5.250 | 5.350 | 11.95 13.70 13.43 15.10 37.90 $3.55 78.65 | 
256 1.50 0.786 0.673 1,25 5.68 2.42 10.3 90 19 0 6 
7 1.94 1.04 1.61 1.54 2.30 18.5 17.0 14.7 34 7 25 l 
oe No. 6 $.025 | 4.728 9.225 9.875 | 10.43 13.09 26.45 29.5 57.7 5 75 ‘ 
No. 7 363 4.674 10.53 11.55 13.79 14.59 32.93 41.19 78.44 99.41 129.9 
No. 8 4.125 | 5.250 9.625 | 11.63 14.25 15.38 36.50 37. 5f 75 
No. 9 #.500 | 5.875 | 11.25 12.63 13.00 15.38 35.63 3 i + 
0.70 O.518 ‘ 7.75 7 5 7 14 ( 
707 1.39 0.707 1.58 1.28 7.75 4.67 5.77 19.7 14.9 23 4 9 
No. 11 1.450 | 6.163 | 13.01 13.75 15.09 17.01 34.98 44.08 oO 5.é 
0.460) 0.2028 1.26 l 32 1 31 
0.691) 0.516 1.954 1.179 1.565 1.707 


TABLE FOR 


SMOOTHNESS, 
TRANSFORMED 


SHOWING ESTIMATES THE PA- 

RAMETERS THE STRAIGHT LINES 

CORRESPONDING THE VARIOUS 
LABORATORIES. 


TABLE 


ANCE. 


VARI. 


@ 2ij = cell average, ui = row average, xj 
= column average, and % = grand average. 
The basic equation for the linear model 
is further broken down according to 6i = 
a(ui — &) + 6i; and the error term nij ac- 


Degrees 
Sources of of 
Variation 
dom 


Mean 
Squares Squares 


b-1 Su Mw 


Laboratories. 
Materials. . . 
Interaction 
1601 1049 (Laboratory 
986 1568 O5: (bh — 1) 

912 1485 
O57 1588 
SS3 1406 
028 1541 
O28 1546 
025 1570 
.020 1489 
O16 1595 
055 1612 Sources of of 
036 1525 Variation Free- 
O48 1519 i85 dom 
000 1546 


cording to nij = \ij + FT Laboratory pe m V(n) 


ao 


TABLE SMOOTHNESS 
ANALYSIS VARIANCE. 


Degrees 


Laboratories 


Mean 


Squares 


Sums 
Squares 


607 616 46740 


Laboratories 13 
13 59 861 632 4604 741 


Materials 
Interaction 166 


2 8 = slope, u = ordinate of centroid, V(») 260 919 1 544 


aie = variance (fit) of points to straight line. 
TABLE III(b).—BEKK SMOOTHNESS, SHOWING CELL, ROW, AND COLUMN AVERAGES AFTER THE DATA HAVE BEEN 
TRANSFORMED TO EQUALIZE THE WITHIN-CELL VARIANCES. 


(The standard error of any value in the table is 19.7.) 


Materials 
Laboratories Average 
No. 2 | No. 10| No.3 No. 9 No. 13! No. 5 No. 1 No. 7 

Sa. S04 829 1084 5g 1160 264 1623 1660 1938 2043 218! 21: 2217 2282 1601 

No. 748 804 1116 1182 1618 1649 1948 2012 2188 223: 1602 

No. 3.. 720 728 1077 4 1128 ¢ 1579 1639 1896 2060 2138 2 22: 2236 1568 

650 744 1014 1517 1520 1812 2088 2096 1485 

603 769 1069 - 1104 20! 1609 1620 1960 2002 222: 2316 2316 24 1588S 

605 675 965 QQ! 1018 1422 1470 1762 1739 91! OS; 2 2 1406 

640 670 1022 : 1140 i 1518 1615 1894 1997 , 2256 22: 22 1541 

615 720 983 16 1154 : 1562 1574 1913 1999 217% af 22% 226 1546 

653 769 1051 1114 87 1552 1606 1906 2051 21 2216 2% 231: 1570 

574 641 1051 1491 1503 1814 1955 1489 

648 790 1114 1179 1544 1644 1955 2022 227% 1595 

646 747 1106 1166 1634 1677 1964 2061 23: 1612 

599 676 907 i! 1051 2 1551 1571 1897 1963 213 217¢ 223 2° 1525 

550 632 966 i 1097 { 1579 1575 1880 1982 211: 217: 22: 224; 1519 

Average 647 728 1039 1095 1116 G4 1557 1594 1896 1983 os 36 | 219: 22% 2% 1546 

model. Table the correspond- 

ing table for the Bekk smoothness 
data. 

Step 2.—The second step 
analysis the data consists locating 
the straight line corresponding each 
laboratory the linear model. 
matically, straight line defined 
two parameters. Statistically, how- 
ever, third quantity interest, 
namely, the variance characterizing 


constitute the independent vari- 
All formules are given the 
mated values and for each 
laboratory calculated from the data 
Table Note that the average 
be, equal unity. The average the 
values should the grand average 
all values. The average the cal- 


omit the data for such laboratory, 
the values and must re- 
for all other 
The values for the remaining lab- 
oratories are, course, unaffected 
the omission, but the over-all average 
must recomputed (see Table 
When the estimates. for the 
individual laboratories are considered 
satisfactory agreement; they 


the discrepancies the experimental 
points from the line representing them. 
Thus, for each line three quantities are 
interest: the ordinate the center 
gravity the line, the slope 
and the variance where the 
from the corresponding These 
values are computed the usual least 
formulas for linear regression: 
the values for the ith laboratory con- 
stitute the dependent variable and the 
various samples (in 


most purposes this procedure, which 
is really an approximation, will be entirely 
satisfactory. The reader who is interested 
more rigorous analysis will find the per- 
tinent formulas reference (1). 
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estimate which needed the 
next two steps. 

Step 3.—At this point the analysis, 
the values for the various lab- 
oratories should carefully examined. 
any one these values 
large comparison with the others, 
estimates that is, the 
from the regression line for the 
tory question, order detect the 
possible presence of a completely dis- 
crepant individual point. plot may 
sometimes useful detecting the 
cause abnormally large estimate 
question may have omitted 
from the computations and 
instituted for the physical reasons 
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averaged give over-all estimate 
This parameter estimates the 
scatter the experimental points cor- 
about the line for that Part 
due the replication error while the 
remainder precisely the 
discussed earlier The 
partition into these two parts 

Step 4.—The fourth step the anal- 
ysis the data consists segrega- 
tion between-laboratory variability 
into two parts: the variability the 
location parameter, and the variabil- 
ity the slope First, ordinary 
cated Table V(a) and illustrated for 
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n 
k=1 
No. 4.. 0 
No 1 
4 z No. 
- 
tail 304 
- 
de 


the Bekk smoothness data Table 
The two variances and are 
derived from the mean-squares 
formulas given the Appendix. 

The slopes and centroids the lab- 
oratory lines may correlated. Com- 
the lines pass through single point 
Fig. general, the correlation 
not complete and composed 
two parts, the first accounting for 
the correlation between and and the 
second for that portion the variability 
part denoted The appendix 
the partition into these two 
parts. 

Step this step 
simultaneously and the relative contri- 
bution each source the total vari- 
ance is evaluated. In the case of non- 
parallel response lines for the various 
laboratories, the lnboratory-to-labora- 
tory component will the 
value of the measurement (see Figs. 
and Therefore, the breakdown 
variability must evaluated sepa- 
rately for each region the range 
over which the method 
practice, will suffice select few 
values, perhaps six number, such 
that they are approximately evenly 
spaced over the entire range of z-values. 

The components are: 
the 
itv; and the 
Actually, since partly related 
the between-laboratory 
latter being that part that inde- 
prepared showing, for the few selected 
velues the relative contributions 
The first six columns Table 
lustrate this step the analysis the 
Bekk smoothness data. Formulas for 
this step are given the Appendix. 

Step case transfor- 
mation was required, the total 
variance V(z), rather its square root, 
the standard deviation converted 
back into the original scale, giving 
also useful, this case, convert 
the values chosen for the 
tions Table VI, into corresponding 
values, that is, into the original 
The last two columns Table il- 
lustrate this step for the Bekk smooth- 
ness 


the replication error, 


Interpretation the Analysis 


interpreting the results the 
analysis, the points major interest are 
(a) the relative importance the vari- 
ous sources error, the 


TABLE VI. 


BEKK SMOOTHNESS, SHOWING RELATIVE IMPORTANCE THE 


VARIOUS SOURCES VARIABILITY. 


Sources of Variability 


Between Laboratory 


z-Sceale 
Within 
Potal Laboratory 
Average | Vari- 
z Fan Vie) | [1 + alz 

2224 10 O11) 0.31 0.02 0.57 
1557 6 636 0.47 | 0.08 0.50 
1116 5 814) 0.53 0.04 0.36 
647 6 169 0.50 | 0.08 0.18 


quired to improve precision, if neces- 
sary, and (c) the need for standard 
samples. For these purposes, the fol- 
lowing procedure 

Compare V(A) and the 
relation between these two quantities 
will reveal how much can expected 
from mere replication measurements. 
V(A) large with respect 
replication generally waste time. 
Even V(A) smaller than V(e), 
replication useful only the point 
making small with respect 
Thus, the case the 
Bekk smoothness data (Table VI) the 
replication error exceeding 
factor ten, approximately, 
tive precision will result 
from ten replications. But number 
replications considerably larger than 
ten would wasteful since the limiting 
factor, that point, V(A) which 
unaffected 

Study the table values 
and for the 
Occasionally, laboratory (or 
crepant one both these parameters, 
while all others are close agreement. 
investigation the causes such 
discrepancies then indicated, and the 
analysis variance carried 
omitting the discrepant laboratory (or 
laboratories) may more meaningful 
than that based its inclusion. 

Table IV, two the laboratories 
show much smaller values for both 
and than the 
These two were foreign laboratories 
where the standard relative humidity 
appreciably higher than the Ameri- 
can laboratories. However, even this 
appreciable difference procedure does 
not require the omission these lab- 
oratories when the analysis made 
using the linear model. 

Compare the total between-labo- 
ratory variability for 
ability (Table VI) keeping mind that 
the effect V(e) will depend the 
number replications which called 
for the standard method. the 
total between-laboratory 
small compared with the within-labora- 
tory variability throughout the table, 
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yv-Scale 


Average, Standard 


sec Devi- 
ati 

)127V(u) | (2 — (8) 
V (z) 

0.10 170.3 39.2 

0.03 79.4 16.4 

0.00 36.4 6.8 

0.07 13.16 2.3 

0.28 4.49 


all the laboratories are essentially 
agreement and only refinement the 
procedure reduce V(A) can improve 
the precision the method. 

not sufficiently precise useful, the 
possible cause large V(A) should 
investigated. Perhaps types 
terials were included the round robin 
for which the method was not 
Perhaps the method written fails 
call for the control important 
fering conditions fails correct’ for 
significant interfering properties. 

the between-laboratory variability 
not negligible, examine its two terms 
separately. the term may 
neglected, the lines will form 
simple pattern: they will either con- 
verge point (or small region) 
be, for all practical purposes, parallel. 
either case, the calibration the 
method single point other than the 
point of convergence will suffice to ob- 
tain the maximum possible agreement 
among the laboratories. the other 
hand, the term becomes 
appreciable anywhere the table, the 
lines for the different laboratories will 
tend criss-cross random and the 
method will require calibration two 
points. (This the situation for the 
Bekk smoothness data Table 
There one exception: the term 
negligible but not the term 
the lines just happen converge 
the centroid, and calibration will 
required single point far away 
from the centroid practical. 

general, the term will not 
the variation this term small, 
the place the required calibration 
point points the range the 
measured quantity immaterial, except 
that when two points are required 
they should located far apart 
practical. the variation the 
term appreciable (as for the Bekk 

smoothness data shown Table VI), 
the lines will partially completely 
converge and the calibration point 
points should located avoid the 
area convergence, 

summary, between-laboratory 
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74 
J 
1 
re 
4 
34 
- 


> | Individual Laboratories = 
| Average of all Lcbcrator'es - 
| Sample Averages for one Lab ¢ 


Moterial Averages for each Laborator 


10 20 
Bekk Smoothness Data,sec 
Material Averages for al! Laboratories 


Fig. smoothness data, showing 
nonparallelism the laboratory lines. 
The scale both coordinate axes 
logarithmic, but the vertical deviation 
each point from the deg line has been 
doubled order clearly show the dif- 
ferences between the laboratories. The 
broken lines correspond deviations 
plus minus per cent from the 
average (45 deg line). few the lab- 
oratories close the deg line have 
been omitted for clarity. The material 
averages are shown for one laboratory for 
which the fit the points the line 
typical. 

and greater than 
can tolerated for practical application 
the method, the method must have 
appropriately values the 
measured quantity. 


chosen 


Comparison with Other Models 


the previous sections have de- 
veloped the linear model for the meas- 
uring process and discussed the design, 
analysis, and interpretation inter- 
laboratory study accordance with 
this model. The question naturally 
arises how this model compares 
with the models underlying the more 
conventional statistical 

The simplest 
particular material sent each 
two more laboratories and they are 
asked report the value some 
property the material. the lab- 
oratories turn values that 
satisfactory agreement with each other, 
the methods used the laboratories 
are considered satisfactory and 
everyone happy. the values 
not agree within the hoped-for limits, 
this simple study unable furnish 
even the slightest hint the cause 
causes the unsatisfactory results. 

each laboratory been asked 


designs and 


Interlaboratory Testing Textile Materials 
990 1958 Book ASTM Stand- 
ards, Part 10. 
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Y-Scale 
Observed) 


Laboratory No! ,percent pentosans 


4 8 12 16 
Laboratory No 2 ,percent pentosans 


Fig. 8—Pentosans, orcinol, showing comparison for two laboratories. 
the line distinctly different from unity either scale. 
ries will show nonparallelism graph the type shown Fig. 


( Transformed) 


Loboratory No!,percent pentosans 


Laboratory No 2,percent pentosans 


The slope 
Therefore, these two laborato- 
(These data are 


from interlaboratory study orcinol, aniline acetate and bromination methods for 


the determination pentosans pulps. 


This study was under the direction joint 


ACS-ASTM-TAPPI-ICCA task group. 


ments the sample received, the 
differences found between laboratories 
might found entirely accounted 
for the inability each laboratory 
duplicate its own results. While 
the simple study fails distinguish 
between laboratories, the second type 
model that allows for random variability 
between laboratories beyond the within- 
laboratory fluctuation. This 
model which, with some ramifications, 
very frequently used interlabora- 
tory studies test methods. 

typical ramification have 
several analysts each laboratory. 
Also each analyst may repeat the test 
each several days. The result 
hierarchical nested design (2, 
which provides information 
the relative importance the various 
variability. Very often each analyst 
also asked make determinations 
each two more This 
gives two-way cross design which 
may may not nested each way. 
Obviously three- more-way crosses 
could (and undoubtedly have been) 
used. 

Interlaboratory studies sometimes use 
two three materials. Even the 
case where each laboratory makes only 
one determination per material, the use 
more than one material per laboratory 
provides information laboratory 
The analysis data this 
type usually made 
with conventional two-way analysis 
variance procedures (2, 3), 
but ingenious graphical method has 
recently been developed Both 
these methods require that the within- 
error the same 
for all laboratories and 
this not the case, the analysis the 
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data has often been carried out sepa- 
rately for each material, 
with the usual type 
analysis variance (3, How- 
ever, cases which the standard 
deviation the within-laboratory error 
known function the magnitude 
the measurement, appropriate 
transformation the data prior 
analysis will ensure homogeneous 
term and permit 
analysis variance. the 
often used (6, pp. 116, 137); based 
cient variation proportional 
magnitude) for within-laboratory test 
this paper, Bekk smoothness, ex- 
ample proportional type error. 
many cases relation- 
ship with intercept, rather 
than simple proportionality, found 
(see and, hence, the 

interlaboratory test has been 
run accordance with two-way classi- 
fication with replications within cells, 
interpreted the basis model 
allowing for constant laboratory differ- 
ences and, the case 
124). According such model, 
the response lines all laboratories are 
necessarily parallel each other, 
for random scatter, and plot the 
results one versus those 
deg slope. This follows from the as- 
sumption that the ‘‘veriable 
rendom appears, therefore, 
merely additional scatter about the 
45-deg line. 

There is, however, 
dence for the existence nonconstant, 
nonrandom differences between labora- 
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The Bekk smoothness data 
Table are shown graphically Fig. 
The nonparallelism the lines quite 
evident. The Bekk 


tories. 


physical test. However, the same 
type results has been obtained with 
chemical tests. Figure the 
relationship between the 
tained two laboratories the de- 
method. Despite the fact that each 
laboratory prepared calibration curve 
the intensity the color terms 
samples known composition, the 
relation between the results the two 
laboratories definitely not 
pected straight line slope one and 
passing through the origin. Nor does 
constant bias for each laboratory 
explain their relationship. seen 
that while straight line adequate 
representation this relation, this line 
unity, addition nonzero intercept. 

The conventional model for two-way 
classification data has a further dis- 
advantage when applied interlabora- 
data. Even single outlier 
may result considerably enlarged 


The computations are set forth steps 
which are numbered identically the 
body of the paper. 


Step Scale Transformation 


Compute, for each cell Table its 
average and its standard 
note the average the cell 
and its standard deviation Then 
for each material (that is, column) com- 
pute the the cell averages 
yiy and the average 5; of the standard 
deviations The results are shown 
Table IL for the Bekk smoothness data. 
Prepare graph plotting the standard 
deviation versus the average 
Fig. and fit simple curve the 
points thus obtained. For the data 
straight line through the origin 
good fit general, straight line, 
not necessarily passing through the origin, 
will sufficient, only approximate, 
order-of-magnitude 
Determine the intercept 
the slope B of this straight line, in ac- 
cordance with the equation: 


(random fluctuation) (1) 


For the Bekk smoothness data, this 
0.128. 

the slope appreciably different 
from zero, use the transformation 


® The numerical factor 2.3 is due to the use 
logarithms the base and equals 
10. 


interaction term. The practice elim- 
inating outliers the basis control- 
chart procedures has often led the dis- 
carding substantial proportion 
the participating laboratories. 
probably for these reasons that inter- 
laboratory studies have been considered 

The model presented this paper 
allows nonconstant, nonrandom 
differences 
allowing their response lines have 
slopes different from deg, addition 
nonzero intercepts. safeguards 
against the effect outliers 
ways: preliminary analysis the 
relation between within-cell 
and cell average, and separate 
for each individual labora- 
tory, the scatter its points about 
its response line. believed that 
this model provides adequate basis 
for the general description the pre- 
cision measuring processes and 
satisfactory procedure for analyzing and 
interpreting interlaboratory 
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APPENDIX 
COMPUTATIONS 


where and are arbitrary constants, 
the values which are chosen the 
basis convenience. Theoretically, the 
transformation should applied each 
most cases, however, sufficient 
apply the transformation the cell av- 
Table shows 
the transformed averages for each 
cell, and Table shows 
formed averages for the Bekk smoothness 
data. Since, for these data, found 


erages. 


was convenient make 1000 and 
Thus, the transforma- 
tion, here, simply 1000 log 

result the transformation, the 
error has been transformed into dif- 
ferent error, denoted the variance 
which constant for all cells Table 
Its value given the following 


expression 
V(e) (3) 
For the Bekk smoothness data find 


000 0.128 
Vie) = ( I x ! ) = 3097 


2.0 


Since each cell contained replicates, 
the standard error cell average 
V 3097/8 = 19.7. 
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y,& ge Bekk Sm e e 
Fig. smoothness data, showing 


approximate linear relationship between 

standard deviation and magnitude the 

smoothness value. The straight line is: 

0.128. 


the slope not appreciably differ- 
ent from zero, transformation scale 
required and all subsequent steps are 
out the original cell averages. 


First compute the row and column 
averages Table follows: 


q 
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Then compute the quantities below 
the indicated order: 


‘ a 1 P? 


The last formula constitutes 
departure from the crdinary 
linear regression: the correction factor 
a/(a due the fact that the 
errors and are slightly correlated. 

The results these computations for 
the Bekk smoothness data are shown 
Table IV. 


obtain average all values 
the following equation: 


estimate less than that 
then V(A) must considered 
equal For the Bekk smoothness 
data, obtain V(A) 596 (3097/8) 
= 209. 


Step Determination Variances 


Table constructed the usual 
manner, using the transformed cell av- 
erages. Note that where 


Sim = (24)- Su = aX 


The variances and V(8) may now 
obtained from the previously obtained 
value and from Table V(a). 


V(n) 


(13) 


either these equations yields 
negative value, the 
ance taken zero. 
The quantity obtained from the 
following equation: 


the equation: 


i 


16) 
For the Bekk smoothness data, these 
computations yield: 
a = 0.0004661 


Technical Note 


0.002165 


Step Breakdown Total Variance 


The total variance for any value 
From this equation derive, divid- 
ing V(z), the breakdown the total 
variance into its fractional parts: 


V(e) V(A) 
(18) 


This information tabulated Table 
for the Bekk data, for values 
corresponding some selected values 
covering the range interest. 


Step 


The total variance converted 
back the y-seale means the 
equation: 


2 
Viy) = ew + | V(z) (19) 


more columns the table showing the 
breakdown V(z): column the 
selected values for which the breakdown 
was made and column oy, obtained 
taking the square root (see 
Table 


Conversion Original Scale 


The Effect Temperature Interruption Anelastic Creep 


alloy steel the temperature range 
from 800 1100 have indicated that 
strain? might used coun- 
teract the plastic creep? rather than add- 
ing it, prestraining treatment were 
performed stress higher than the 
order take advan- 
tage this possibility commercially, 
would generally necessary 
form machining operation between 
prestraining and service obtain ac- 
curate dimensions the finished part. 
Machining would done room tem- 


service stress. 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

boldface numbers parentheses 
refer the list references appended this 
paper. 

strain may divided into two 
parts: (a) anelastic strain, that which 
recovered upon removing the load; and (b) 
plastic strain, that which not recovered 
upon removing the load (1). 
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perature, and the anelastic strain 
from the prestraining would have 
available afterward counteract 
the plastic strain service. The general 
concepts anelastic behavior, based 
experiments very small stresses (2), 
indicate that anelastic strain would 
frozen lowering the temperature 
sufficiently, but direct evidence 
available. The following tests were 


TABLE 


Interrupted 


Test No. 1 


E (millions of psi) :@ 


Loading. 22.9 
Unloading 20.4 
Creep, mils per in. 2.28 
Creep recovery, mils per in.. 0.75 


Average creep, mils per in. 
Average creep recovery, mils per 
in. 


SUMMARY 


0.70 


conducted see directly whether freez- 
ing anelastic strain feasible 
under stress conditions commercial 

The material used was 0.99 Cr, 
0.58 Mo, 0.31 steel with 0.41 per cent 
carbon, oil quenched from 1650 
3-in. round, and tempered 
elsewhere (3) used long, 0.505- 
in. diam specimen. The relative motion 


RESULTS. 
Not Interrupted 
Test 


Test No. 3 Test No. 4 


25.1 22.5 | 23.4 
22.3 22.9 
2.53 1.64 
0.66 0.64 
2.08 
0.74 


4 To avoid errors near zero load, the modulus of elasticity was determined between 4000 and 


22,000 psi. 
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04 Apply Strain 
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Fig. the creep 


Fig. 


split the ends the gage 
length was measured dial 
insure that the creep gages 
were functioning properly, the modulus 
elasticity each specimen was deter- 
mined before the test. 

Two pairs duplicate tests were made 
1000 one pair having interrup- 
tion room temperature 
straining and the other not. 
four tests the prestraining consisted 
120 22,000 psi, and the resultant 
anelastic shortening was observed dur- 
ing very long period following unload- 
ing. one pair tests the prestrain- 
ing load was removed without any 
change temperature, and the other 


rave 
supe. 


300 350 400 450 500 


Time, hr 


pair the temperature was 
room temperature after the prestraining 
and then returned 1000 for ob- 
servation the creep recovery. in- 
sure that anelastic strain would 
lost temperatures slightly below the 
test temperature, the specimens were 
cooled and heated with the load 
the load while the specimen 
was revealed that 
The load was 
removed immediately after reheating 
1000 

Figures show typical creep and 
are representative tests both with 
and without temperature interruption. 
Figure shows the entire test, while 
Figs. and show more detail the 
creep and creep recovery. summary 
all test results given Table 
which shows that the anelastic strain 
was about one-third the creep strain, 
and that there was good 
duplicate tests. The results show that 
the same anelastic shortening occurs 
after unloading from the preload- 
ing treatment, regardless whether the 
metal was room temperature after the 
prestraining not. other words, 
freezing-in anelastic strains feasible 
under stress conditions commercial 
significance, and therefore can used 
counteract plastic strain service. 


changes were occurring. 
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The Influence the Direction Loading 
the Strength Concrete Test Cubes 


NEVILLE 


siderable amount discussion from time 
time the relative merits the 
various shapes the compression test 
specimens. particular, has been 
suggested that the standard cube test, 
“more realistic and reliable indication 
the compression strength concrete 
horizontal flexural members than 
obtained the use standard eylin- 
drical specimens” the other 
hand, has been claimed that use 
because the load applied the same 
direction which the specimen was 
cast, and this what generally happens 
reinforced structure. 

only fair add that whatever 
the type test specimen used, its com- 
pressive strength not the same the 
the structure. However, 
the placing the concrete both 
the test specimen and the actual 
ture, the test specimen strengths may 
quality and uniformity the concrete 
the actual structure. 

The practical problem (encountered 
tries where the testing specifications 
are different from those 
tractor’s home country) 
ent types presents 
The factors involved are the shape the 
test specimen, its size (2) 
tions, and also the direction the appli- 
cation the load relative the diree- 
tion casting. know whether this 
last factor real and significant would 
help such attempts conversion 
specimens. 


concrete 


Existing Information 


Gilkey and Leavitt (3) reported the 
strength mortar cubes, capped and 
tested the direction casting, 
between and 0.91 the strength 
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similar cubes tested right angles 
the direction casting, that is, the 
standard manner. This difference was 
ascribed the eccentricity resistance 
the standard test cube, the variation 
the quality the material 
cessive horizontal layers, cast, re- 
sulting the axis resistance being 
somewhat nearer the base the cube, 
cast—that is, not coincident with the 
axis the applied load. the other 
hand, cubes tested the direction 
casting and cylindrical test speci- 
mens the load applied along the geo- 
metric axis the specimen collinear 
with the axis resistance. These 
phenomena are connected with water- 
gain and would 
expected in a homogeneous specimen 
however, the segregation concrete 
results stratification, then, 
according Gilkey and Leavitt (3), 
the top” test the strength measured 
would that the weakest part 
the specimen, presumably its top part. 
the other hand, the standard cube 
test the strength observed would the 
mean all the “links” different 
strengths. actual fact the problem 
would be more complicated because of 
the dependence the modulus elas- 
ticity concrete each link, and 
strength concrete. 

More recently, Mercer (1) became 
interested the problem the influ- 
ence the strength the direction 
testing relative the direction cast- 
ing, and suggested that 
basically aeolotropic. eight 
batches six cubes, and tested half 
each batch the direction casting, 
the other half being tested the stand- 
ard manner. From these few tests 
concluded that testing the direction 
casting results higher strength (of 
between and per cent) com- 
pared with the standard 
Mercer’s cubes tested the direction 
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obtained his Sc., Sc. and Ph. degrees. 
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casting were capped but information 
the type capping was given, and 
therefore knowledge its possible 
influence available. 

Johnson (4) found that cylinders cast 
the standard manner (that is, the 
direction which the load will ap- 
plied) have strength about per cent 
higher than the strength cylinders 
cast with the axis horizontal posi- 
tion. seems probable that the diffi- 
culty casting and compacting the 
seriously affected their strength results. 

can seen that some the results 
quoted above are mutually contradic- 
tory, and little information the in- 
fluence the direction loading 
the strength specimen given 
ticular, nothing known 
variability the specimens tested 
the two directions, and possible that 
even the mean strength unaffected, 
the standard deviation depends the 
direction application the load. 
The present paper attempts assess 
these influences. 


Experimental 


this investigation batches 
cubes each were tested, the load 
half the cubes each batch being ap- 
plied the direction casting, the 
other half being tested the standard 
applied the rate 2000 psi per 
Thirteen mixes and three mor- 
tars were tested. 

One batch type cement was 
used for all the tests. The aggregate 
This made possible the reconstitution 
four gradings, shown Fig. with 
effects segregation the strength 


the 


For the 


| 
an 
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100 
a 
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Sieve Size, in 


Fig. Grading curves. 
casting. The size the ag- 
gregate was in., and this made possible 
the use 3-in. cubes. However, 
check whether the effects segregation 
are not more prominent in larger speci- 
mens, two batches of 6-in. cubes were 


Britain (5). The cubes 
stored laboratory air temper- 
after casting when they were immersed 
water the same temperature. 

Since the cubes could not finished 
with surface sufficiently smooth for 
testing, was necessary cap those 
cubes which were tested the direction 
casting. was, course, essential 
ensure that the capping did not in- 
fluence the test results. 

The capping was rapid hardening 
dental plaster applied 
thickness in. about min before 
testing, smooth surface being 
tained through contact with 
plate. the absence the 
influence capping strength batch 
twelve cubes was cast and half the 


ations being 117 and 140 
shows significant difference between 
the means the two samples, and the 
F-test? indicates significant differ- 
ence between the sample variances. 
These results cannot, however, 
considered conclusive, therefore 
order avoid the possibility the 
capping influencing the test results, all 
specimens the main series tests 
(Table were capped one 
side the cube for those tested the 
standard manner, and the top surface 
for the cubes tested the direction 
casting. realized that Poisson’s 
ratio the capping material not the 
same that concrete and the capping 
may therefore modify the friction effects 
the platen the testing machine (6). 


All the mixes were were capped two opposite Results 


weigh-batched. The sides. All the cubes were then tested From Table can seen that for 


mixed hand, and the cubes were with the load acting right angles cohesive mixes (grading curves 
compacted hand three layers the direction casting. The mean and there appears 


nificant difference either between the 
mean strengths between 
ances the samples tested the two 


strengths the normal and capped 
cubes were 4716 and 
tively, the corresponding standard devi- 


the standard manner used in Great 


? These standard statistical tests are de- 
seribed in any textbcok of statistics. 


TABLE DATA AND RESULTS. 


W ater- Aggregate- Mean Sample Coeffi- 
Weight Weight psi psi per cent 
2 ‘ 2 - Standard 5001 596 11.90 : 
2 a Standard 4393 385 8.77 oF 
‘ 2 ‘ Standard 5276 362 6 S86 9 
No. 3 3 ( 2.22 
- Standard 224 159 6.06 9 
No.7 0.670 6 B ) As cast 2807 177 6.31 $4 11 
2 ‘ - Standard 6068 396 6.52 
S00 7 3 As cast 237 167 7.04 1.4 
‘ - Standard 1953 160 3.22 ‘ 
) 3 2 
lo ) : - Standard 2170 120 5.53 25 
No. 11 0.690 7 I 7 2350) 199 519 2.35 | 1.13 
No. 13 0.690 7 6 7 3239 363 1.21 1.95 
Standard ‘ Standard 173 230 3.73 | 2 05 
No. 14 0.400 3 Sand As cast 5832 322 5.52 | 
18 Q Standard ‘ Standard 7297 171 2.44 
No. 0.400 120 cast 6760 163 6.85 
For per cent significance 2.23 and 5.05. 


> F-test based on the coefficients of variation (7). 
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directions. only exception mix 
No. which shows difference the 
per significance level 
strengths and variances.* For this test 
the mean strength cubes tested 
the standard manner was per cent 
higher than the strength the cubes 
tested the direction casting. 

mixes Nos. the aggregate 
with coarse grading (grading curve 
was used order encourage some 
segregation. Two tests show dif- 
ference strengths, while the other two 
indicate difference the per cent 
tested the direction casting show 
mean strength approximately per 
cent higher than the strength similar 
specimens tested the standard man- 
ner. therefore seems possible that 
segregation affects the strength 
cube—depending the direction 
application the load. 
mechanism means clear but 
possible that the “on top” test 
the load always acts over the whole 
area the cube which 
formly for all vertical elements. 
the other hand, the 
the weaker part the cube extends 
continuously between the 
the testing machine and, having lower 
modulus elasticity, may deform more 
and thus throw the whole load onto 
the stronger part the cube. Thus the 
effective area resisting the load would 
smaller than the cross-sectional area 
the cube. This argument implies 
that once the test the 
spherically-seated platen the testing 
machine cannot alter its inclination and 
moves only direction parallel 
itself; such behavior has been observed 
practice when greased 
the spherical seat offer high 
The use highly polar lubricant can 
lower the coefficient friction 
value low 0.04, and permit move- 
ment the platen during the test (8). 

significant difference variances 
was observed, and this would mean that 

allow for the increase the standard 
deviation with increase in mean strength, the 


was applied the squares coeffi- 
cients of variation (7). 


6000 


nm 
oO 


Meon Strength for Test 
in Direction of Casting, psi 


Mean Strength for Standord Test, psi 

Fig. between mean strengths 

concrete cubes loaded the direction 


casting and the standard manner. 


the variability strength results was 
not affected the direction appli- 
cation the load. 

mortar made with the standard 
Leighton Buzzard sand ma- 
terial, all one size, between No. 
and No. sieves) has shown dif- 
ference either the mean strength 
the sample variance two cases, and 
difference the per cent significance 
level one case, where the standard 
test showed higher strength than 
when the load was applied the direc- 
tion casting. may observed 
that mortar made with one-size aggre- 
homogeneous than mortar 
graded aggregate, and has therefore 
much higher variance. 

strength samples tested the stand- 
ard manner against the strength 
similar samples tested with the load 
applied the direction casting. The 
regression line also shown, and the 
significance level this apparently 
linear relationship considerably better 
than 0.1 per cent. possible that 
higher stresses—above 4000 psi ap- 
proximately—the specimens tested 
the direction casting show slightly 
lower strength than similar specimens 
tested standard manner; this differ- 
has not been established, however, 
that, within the range variables in- 
vestigated, there significant differ- 
ence between the strengths 
mens tested the two directions. The 
variances not show dif- 


ference either. When segregation takes 
place, the lack homogeneity the 
concrete the specimen may 
strengths the specimens tested the 
two directions. 

Thus, provided the specimens are 
made cohesive concrete and are well 
compacted, and are tested that the 
applied load approximately uniformly 
distributed over the surface 
throughout the duration 
the direction which the load applied 
relative the direction casting not 
expected influence their strength. 
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Prediction Temperature Rise 
Fire Testing Walls and Partitions 


NEISEL 


Empirical formulas have been developed whereby the fire rating wall 
panels may predicted from the thickness, density, and thermal con- 


ductivity the wall material materials. 


The prediction relates only 


the temperature-rise rating and not structural integrity, which pri- 
marily function the method assembly. 

The method appears applicable sandwich-type walls which 
incorporate low-density insulating materials well walls more 


high-density materials. 


Previous publications (1, have 


reported relationships for dense materials and have postulated methods 


data extrapolation for prediction fire ratings. 


The present discussion 


presents method prediction which applicable wide range 


materials. 


the design fire-rated walls 
partitions, necessary specify the 
material materials, the thickness, and 
the method securement. most 
building codes, specified thicknesses 
standard materials are 
stated fire-resistance periods. Walls 
other material must tested, usually 
conformance with ASTM Method 
Fire Tests Building Constructions 
establish the fire resistance period. 

One the conditions for 
sion heat through the wall parti- 
tion during the fire endurance test shall 
not have been such raise the tem- 
perature its unexposed surface more 
than 250 above its initial tempera- 

This condition based the fact 
that many combustible 
Thus, where combustible materials are 
contact with the unexposed face 
fire wall, ignition those materials and 
consequent spread the fire will 
when the has risen 250 
final temperature 325 where the 
initial temperature The time 
required for that temperature rise has 
therefore been established one the 
criteria for rating walls under con- 
ditions fire exposure. 

Based tests performed the 
Johns-Manville Research Center, 
empirical method prediction tem- 
perature-rise ratings has 
veloped which applicable 
constructed low-density materials 
THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

The boldface numbers parentheses re- 
fer to the list of references appended to this 
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application, the prediction made from 
consideration the density, thermal 
resistance, and weight per square foot 
the high-density materials, 
the formula evolves into form similar 
that proposed others. 

Use this method should consider- 
ably decrease the amount explora- 
tory testing necessary establish re- 
quired material thickness for specified 
ratings. Determination structural 
integrity must, course, established 
through tests. 


Test Procedure 


The majority the tests for this 
study were performed small-scale 
fire test furnace which complies many 
respects with the 
tions Foster’s article (7). 
This furnace has combustion chamber 
in. wide, in. high, and deep. 
Heat supplied eight small gas 
burners set into the rear wall. Furnace 
temperatures are measured 
S-gage chromel-alume! thermocouples 
tubes. The tubes project in. into 
the furnace and the ends are located 
in. from the face the test sample. 
The test opening measures 
in. while the enclosure frame for the 
sample measures in. 

The maximum size specimen which 
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All specimens tested the course 
this investigation were that size. 

Prior testing, the specimens were 
and per humidity. 
Dimensions and weights the com- 
ponents and the assembled specimen 
were determined after conditioning. 

The average furnace temperature was 
perature curve given ASTM Method 
tures were read the specimen mid- 
with 
felted asbestos pads. 

Results previous tests conducted 
several other furnaces were also con- 
sidered. These furnaces took speci- 
mens varying greatly size: in., 
tested the specimens the horizontal 
position while the other furnaces tested 
specimens the vertical position. 


Treatment Data 


The data were treated several ways 
sistent relationship time for 250 
temperature rise various parameters 
would appear. relationship was 
weight was used the 
appeared that thermal diffusivity might 
logical property investigate, but 
was soon realized that diffusivity 
does not take into account the effect 
variation thickness. Thermal dif- 
fusance, coin term, was then de- 
fined thermal conductivity divided 
‘by the heat capacity per unit area 
panel. Neither did this property show 
any consistent relationship. Moreover, 
accurate values specific 
elevated temperatures were not readily 
available for many materials. 

was then decided that the lack 
the characteristics investigated was 
that none took into account both the 
thermal resistance and the 
pacity the wall. the lack 
information specific heat high 


ROBERT NEISEL, section chief the Materials Testing 
Section the Johns-Manville Research Center, Manville, N.J. 
has been engaged various aspects fire testing since 1945. 
member ASTM Committee E-5 Fire Tests 
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temperature, was decided assume 
that heat all materials was 
equal and use panel weight per square 

The time minutes required for 
250 temperature rise 
against the sum the panel weight 
pounds per square foot and the thermal 
resistance deg Fahr per Btu 
500 mean temperature. Study 
data for both short- 
term tests has indicated 500 
reasonable average 
were found when the results were plot- 
ted log-log paper, indicating 
exponential relationship (Fig. The 
data were found fall, general, 
three straight lines. The majority 
the data included materials the den- 
these fell common line. Materials 
line, while 
sheets seemed fall 


common 
asbestos-cement 
third line. 

The equation for the line formed 
(test Nos. 22, 36, 38, 39, and 
43) was calculated the method 
least squares and found be: 


where: 


fire rating, min., and 

thermal resistance, deg Fahr 
per Btu, plus weight 
per 


ASTM Method Test for Thermal Con- 

ductivity Guarded Hot Plate 177 45), 
1958 Book ASTM Standards, Part 
828. 
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Fire rating prediction curves. 


The correlation coefficient 
culated and found 0.96, indicating 
extremely good fit. 

the number points available 
the density ranges and 110 
120 per was small, attempt 
was made calculate the regression 
equation. Instead, lines and were 
drawn have slope similar line 
(10 per ft) and positions 
deemed most suitable indicated 
the individual results. 

The above equation can also ex- 
pressed as: 


( 


2) 


but the log form seems more useable. 
The equation can further broken 
down the form: 


1.54244 log 


p 


where: 


thickness, inches 
mean, Btu in. per deg 
For two more materials 


series, the bracketed quantity above 
would become: 


pid pols 
ky ke 12 12 
with taken appropriate mean 


temperatures. 


Thermal Conductivity 


The values thermal conductivity 
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Density per cuft 


thermal conductivity density. 


shown Table were taken from tests 
made the Johns-Manville Research 
Center. most instances values were 
obtained from conductivity versus mean 
temperature curves 
data obtained with Alundum guarded 
hot plates constructed and operated 
conformance with ASTM Test Method 
(C-177 those few materials 
which could not brought thermal 
equilibrium 500 mean temperature 
due physical changes apparatus 
capacity, the results were extrapolated 
from conductivity values obtained 
lower temperatures. 

not believed that conductivity 
test determinations low-density 
brous materials the guarded hot plate 
apparatus 
ditions existing under fire conditions. 
The guarded hot plate apparatus used 
mean temperatures near 500 
cepts samples placed the 
walls exposed fire, these materials 
will mounted vertically, thick- 
face. Under such conditions appears 
that heat flow through material 
will higher than because 
factors such convection and 
radiation. 

realized that thermal conduc- 
tivity values for all materials may not 
available. the absence that 
information estimate thermal con- 
ductivity from density would 
ful. Such relationship solid, non- 
Conductivity 

Values density and con- 
ductivity and 500 mean tem- 
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perature were taken from the Heating, 
Ventilating, Air Conditioning Guide 
1958 published the American So- 
ciety Heating and Air Conditioning 
Engineers. The values were plotted 
semilog paper Fig. Additional 
values presented this paper were also 
plotted. The apparent line best fit 
was then drawn for the two tempera- 
ture conditions. was found that, 
would expected, two lines were nec- 
essary the density range below 100 
per but that the lines converged 
above that density. This appears 
agreement with heat flow theory. 

The relationship between density and 


TABLE 


thermal conductivity 500 mean 
temperature may described the 
equation: 

This relationship should only used 
when information thermal 
conductivity lacking, but should 
prove valuable preliminary 
tions. 


Effect Density Fire Rating 


Fire ratings for various materials 
were calculated for 2-in. 
thicknesses. plotted linear 


paper, Fig. was found that 


maximum point appeared the den- 
the optimum density 
materials and that excellence for use 
may judged whether the thermal 
conductivity particular materials 
that density range significantly lower 
than that expressed above 
Combined Formula for Fire Rating 
The formula for fire rating expressed 
terms density and thermal con- 
ductivity may combined with the 
density-thermal 


MATERIALS AND RATINGS VARIOUS PANELS. 


Core Panel om 
Bulk Conductivity, Therma mated 
lb per - aged min 
cat in. in. sq ft | lb per min 
No. 1 l None Calcium silicate, block A 12.0 2.34 2.34 2.3 12.0 0.50 4.68 6.98 51 52 
No. Calcium silicate, block 3.01 3.01 3.8 15.0 0.50 
No. 3 1 None Calcium silicate, block A + 1.62 4.62 4.9 12.3 0.50 '9.25 13.87 154 150 
No. None Magnesia block, per 
cent 1.95 1.95 2.1 12.8 0.50 
No. Magnesia block, per 
cent 3.90 3.90 4.2 12.8 0.50 7.80 162 119 
No. 20 1 \ Calcium silicate, block B 1.35 1.60 4.25 31.9/6.0-4.5) 0.56 | 0.05 | 2.41); 6.71 41 48 
No. 6 4 A expanded perlite sheet 2. 1.05 1.30 3.6 33.2 6.0-4.5 0.50 0.05 ee 1.76 24 29 
No, 29 5 iB Cellular glass block 10.0 4.00 5.64 18.32 39.0 8.0 0.86 | 0.40 | 4.46 23.18 167 160B 
No. 23 1 None Felted mineral fibers 6.0 4.45 4.45 1.9 6.0 0.50 8.90 10.80 25 
No. 24 l A Felted mineral fibers 7.2 3.6 ye 3.73 19.7 |6.0-4.5) 0.50 | o 05 4.06) 7.84 30 30B 
No, 52 1 \ Felted mineral fibers 17.2) 1.85 2.20 5.20 28.4 /16.0-4.5) 0.50 | 9 05 | 3.70! 8.95 56 75 
No. 53 1 \ Felted mineral fibers 16.0 1.00 1.25 3.87 37.2 |6.0-4.5) 0.50 | 9.05 | 2.00) 5.92 26 40) 
No, 26 | \ Low temp. min. fiber block 15.2) 1.95 3.20 5.18 4 28.2 6.0-4.5 0.50 0.05 | 3.90) 9.13 54 78 
No. None Low temp. min. fiber 4.00 4.00 5.33 16.0 0.50 8.00 140 
No. 39 1 \ High temp. min. fiber 
No. 17 i \ W ood fiberboard 20.1} 1.73 1.98 5.30 32.1 /6.0-4.5) 0.60 | 9.05 | 2.88)! 8.23 55 66 
No. 18 1 \ W ood fiberboard 19.8) 1.29 1.54 4.40 34.3/6.0-4.5 0.60 | 9 05 | 2.15! 6.60 39 17 
No. 50 1 \ Cane fiberboard 1.34 1.59 4.60 34.7 16.0-4.5 0.60 9.05 | 2.23) 6.88 54 51 
No. 51 l A Cane fiberboard 1.33 1.58 4.30 32.7 |6.0-4.5) 0.60 | 9.05 | 2.22! 6.52 37 16 
No. 11 l \ Cement bonded wood fiber 34.0. 1.39 1.64 6.9 50.5|6.0-4.5) 0.80 9.05 1.74. 8.69 74 72 
No. 12 l 4 Cement bonded wood fiber 21.8 1.36 1.61 ».4 40.3 /16.0-4.5) 0.62 | 9.05 | 2.19! 7.64 70 60 
No. 15 1 \ Diatomaceous earth block | 23.6 2.05 2.30 6.7 28.4 /6.0-4.5| 0.77 | 0.05 | 2.66) 9.41 76 SO 
No. 41 1 None Felted asbestos 27.6) 1.75 1.75 4.03 27 .6 0.69 2 56 6.59 46 17 
No. 7 3 None Calcium silicate sheet 24 O85 O85 1.70 24 0.62 1.37) 3.07 16 15 
No. 8 3. None Calcium silicate sheet 24 0.76 0.76 1.52 24 0.62 1.23) 2.75 12 12 
No. |None Calcium silicate sheet 1.21 2.72 0.62 4.67 
No. 10 3 None Calcium silicate sheet 25 2.01 2.01 4.19 25 0.62 3.24, 7.43 67 5S 
No. 14 l \ Calcium silicate sheet 23.9 1.76 2.01 6.60 32.4 6.0-4.5 0.62 | 9.05 3.22) 9.90 96 SS 
No. 47 2 |None Calcium silicate sheet 22.0); 1.76 1.76 3.23 22.0 0.62 2.84! 6.07 47 44 
No. None Calcium silicate sheet 0.89 0.89 2.29 0.72 3.52 
No. 21 l bk Calcium silicate sheet 23.0) 0.75 0.67 1.32 
No. 22 1 None Calcium silicate sheet 36.1) 1.05 0.85 1.23 
Calcium silicate block 14.4 1.05 2.10 4.38 25.1 0.44 2.39 00 73 64 
No. 48 1 A on hot Laminated asbestos felt 36.6 2.10 2.20 8.58 46.7 6.0 0.64 69.02 | 3.30 11.88 131 117 
face 
No. 49 | A Laminated asbestos felt 34.5) 2.18 2.29 8.50 44.5 6.0-4.5 0.64 0.05 | 3.41 |11.96 122 119 
No. 36 1 None Plaster board@ 9.8 O.5S 90 5.50 34.58 1.13 3.10 60 72 71 
No. None Plaster in.) 0.75 0.75 3.00 1.13 3.64 
No. 37 1 A on cold Asbestos millboard 54.5) 1.02 1.16 6.00 61.9 14.5 1.40 0.03 | 0.73. 6.76 3? 23B 
face 
No. None Calcium silicate sheet 69.3) 1.23 1.23 7.11 1.70 7.83 
No. None Calcium silicate sheet 2.03 2.03 11.50 1.70 62B 
No. 40 l None Asbestos-cement sheet 119.2) 1.48 1.48 14.70 119.2 5.8 0.26 14.96 34 32C 
None Asbestos-cement sheet 2.02 2.02 19.0 113.0 5.8 0.35 19.35 
No. 35 1 None Asbestos-cement sheet 119.0 1.00 1.00 9.90 119.0 5.8 0.17 10.07 17 17¢ 
Furnace Designations Cover Designations 
appropriate hot and cold face mean temperatures. asbestos-cement sheet 
2—4 500 mean temperature except for multiple core materials. B—Portland cement plaster 
the sum thermal resistance and weight pounds per square foot. asbestos-cement sheet 
4—7 by 7 in. 4 With aluminum foil faced inward on 44-in. air space. D—7;6-in. calcium silicate sheet 
5—4 by 5 ft € From curve A unless otherwise indicated. E—Wood veneer 
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2 

is 


pressed only terms thickness and 
density 


d pa 


The form is, course, somewhat awk- 
ward for general use. 
cedure might use the value 
predicted for the particular density. 
Thus, for 2-in. thick, per 
material, 0.86 and the expression 
becomes: 
log F = 0.41030 + 

0.41030 1.54244 log 

(2.32558 5.83333) 
1.81727 


Comparison with Previous Work 

Table contains test 
tracted from work reported elsewhere. 
will seen Fig. that the results 
given references (2, and agree 
reasonably well with the curves derived 
from the present work. 
quoted references and fall 
lines differing, might expected, 
because density. 


210 
Calcium Silicate Moterials) 
4 Asbestos Miliboord | 
30 © Concrete | 
| Asbestos -Cement | 
’ © Brick Masonry | 
Diotomoceous Earth Block 
170 
4in Thick 
€ H 
| 
| 
« | 
E 
4 | 
50 
| 
0 20 40 60 80 100 120 140 


Density , |b per 


Fig. density and temper- 
ature rise rating for walls equal 
thickness. 


The slopes are somewhat 
different, but the data are compatible 
with slopes similar that derived 
Data presented reference (1) agree 
relation density but show steeper 


slopes than the results reported here 
the other references. 


Development General 
Prediction Formula 


the assumption similar power 
the formula: 


pd d\*" 


the logarithmic form: 


“J 


accepted for all densities, then the 
coefficient the equation, will vary 
with density. 

The curves Figs. and 
may expressed follows. 


1.5224 log N 
log 


log 


1.5424 log 


1.5424 log 


TABLE AND FIRE RATINGS TESTS REPORTED OTHERS. 


Source Designation 


BMS 123 1A 34, in.-asbestos cement 
on studs 4 8.13 68S 6.0-4 
BMS 123 2A 3{¢ in.- asbestos cement 
and gypsum 434 6.25 6.0-4 
4 studs 435 47 1.13 
studs 4.17 1.3 
Underwriters’ Class E-1 No. 5¢-in. Wallboard on 2 by 
tories 
Labora- 4 4 studs 
tories 
BMS Common brick 334 37.5 120 5.5 
BMS 143 Common brick 120 
BMS 143 Common brick 123 120 5.5 
BMS 143 27 Concrete brick 8 96 144 13.0 
BMS 143 brick 1214 147 144 13.0 
ASTM. Proc., 121 Concrete-siliceous gravel 4 47.1 141 13.0 
Vol. 43, 118 Concerete-siliceous gravel 6 69.6 139 13.0 
1099 117 Concrete-siliceous gravel 91.4 137 13.0 
120 Concrete-siliceous gravel 6 70.2 140 13.0 
122 Concrete-siliceous gravel 6 70.5 141 13.0 
119 Concrete-calcareous 4 48.9 147 13.0 
gravel 
116 > Concrete-calcareous 6 74.1 148 13.6 
gravel 
115 Concrete-calcareous 8 98.9 148 13.0 
gravel 
127 76.6 153 13.0 
gravel 
125 Concrete-Haydite 28.9 
124 Concrete-Haydite 6 43.1 86 3 
BMS 134 Table 2 Concrete-siliceous gravel 4 45.7 137 13.0 
Table Concrete-siliceous gravel 45.7 137 13.0 
Table 2 Concrete-siliceous gravel 4 45.7 137 13.0 
lable 2 Concrete-siliceous gravel 5 57.2 137 13.0 
lable 2 Concrete-siliceous gravel 6 68.6 137 13.0 
Table 2 Concrete-siliceous gravel 6 68.6 137 13.0 
Table 2 Concrete-siliceous gravel 8 91.5 137 13.0 
27A in. concrete and in. 32.5 111 13-1. 


gypsum 


Description 


Panel 


Thermal 

Conductivity, Thermal 

Bulk Btu per 
sq ft deg 


Thick- Weight, 


Jensity 
ness, Ib per Den ity, 


Estimated 


Tested Rating 


Resist- Rating, 
From 
Min 
1.60 7.85, 64 62 \ 
1.79 5.96 10) \ 
2.00 7.20 1 hr \ 
3.10 13.50) 2hyr 143 
0.68 38 .2 SO 100 D 
1.45 81.5 | 310 320 D 
2.23 125 619 620 D 
0.6 96.6 419 125 D 
0.9 148 827 S00 
0.3 47.4 66 67 i 
0.5 70.1 | 150 151 I 
0.6 92.0 | 273 273 Kk 
0.5 70.7 | 158 155 LD) 
0.5 143 155 
0.3 49.2 &2 73 | OF 
0.5 74.6 | 196 175 I 
0.6 99 5 | 331 325 } 
0.5 IS] 185 
1.3 30.2 140 140 
2.0 45.1 | 383 308 } 
2.0 48.1 | 487 472 I 
0.3 16.0 SSN G 
0.3 46.0 85 SS G 
04 57.6 |.120 121 G 
0.5 6901 155 163 G 
0.5 169 163 
0.6 92.1 | 287 271 G 
0.9 33.4 | 81 


See 
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| 
pt 


800 
600 
400 
300 
200 


A-/0-50 


Fire Rating , min 


topercuft B55-70 
1b per cuft 


C-115 1b per 
cu ft 


D-Brick 


90 1b per cult, 


140 1b per 
cuft 


&-Concrete 
190 lo percuft 


— | 


Therma! Resistance, deg Fahr ft hr per Btu, pius Weight, ib per sq ft 


Fig. 


The above formulas were solved for the 
Plotting log against 
pressed the equation: 


log C = 0.692 — 0.0093 p (9) 


equation 
generalized formula 


d pd 


0.692 0.0095 p (10) 


leads 


This gives formula for prediction 
time for temperature rise based only 
wall thickness, density, and thermal 
conductivity 500 mean 
ture. Comparison predicted ratings 
with test ratings may seen below: 
From the table may seen that 
the generalized prediction 
pears useful for prediction time 
ratings for walls formed nonfibrous 


Test Material 

No. 1 calcium silicate, 12 lb per cu ft 

No. 22 calcium silicate, 14 and 36 Ib per 
cu ft 

No. 30 calcium silicate, 68 lb per cu ft 

No. 44 asbestos cement, 113 lb per cu ft 

No. 45 felted mineral fiber (4 lb per cu ft) 
with calcium silicate covers 

No. brick, in. 

No. 134-7 concrete, 8 in. 


Based on core density. 
Based on average density. 
Based on cover density. 
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30 40 60 80 100 150 


Comparison present and reported results. 


For such materials the possible error 
ranges per cent. 


Conclusions 


Temperature-rise fire ratings 
materials and combinations mate- 
rials can estimated from density and 
thermal conductivity the methods 
described this report. 

The optimum density insulat- 
ing materials used for fire walls 
the density-thermal conductivity 
relationship noted and the 
heat capacity. 

Low-density fibrous materials are 
inferior for use fire seems 
probable that major factor 
inferiority is the presence of convection 
currents within the material during the 
course fire exposure. 

terial fall short the rating which 
would expected. This believed 


Rating, min Error 
Predicted Tested Min. Per cent 
77 ol +26 +51 
64 67 —3 —4 
OS 0 0 
58 64 —6 9 
42 43 - 
51¢ 62 —11 
335 310 +25 +8 
pad 
‘ 
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due release additional heat 
the exothermic reaction the material. 

Materials which undergo 
endothermic reaction during 
posure will show rating higher than 
other materials comparable density. 

For materials density greater 
than 100 per the thermal trans- 
mission factor becomes minor im- 
portance and fire rating predictions may 
made the basis weight per 
square foot only. 

appears from the stud wall 
tests that the calculation bulk den- 
sity should include only the volume 
the solid materials and not the air 
sulating value the air space de- 
creased due the high temperatures 
encountered. Radiation effect 
creased and convection currents may 
increased. Low emissivity surfaces 
facing air spaces reduced thickness 
may not follow this assumption (see 
test No. 36). 

sented may also applicable floors 
ceilings. Note that the results 
concrete floors presented reference (4) 
are compatible with those reported for 
vertical slabs reference (1). 

Study additional data neces- 
sary carry forward the method 
prediction. With sufficient data, 
may be possible to develop more ac- 
curate coefficients and expand the 
method include fibrous materials. 
With adequate thermal data may also 
possible develop rational predic- 
tion equations for walls materials 
steel. 


spaces. 


Menzel, the Fire Re- 
sistance and Thermal Properties 
Solid Slabs and Their Sig- 
Vol. 
43, 1099. 

Building 


Materials and Structures, Report 92, 
National Bureau Standards. 

“Fire Tests Wood-Framed Walls 

and Partitions with 

Building 

Structures, Report 123, National Bu- 

reau Standards. 

Building Materials 

Report 134, National Bureau of 

Standards. 

(5) Tests Brick Building 
Materials and Structures, Repori 
National Bureau Standards. 

Underwriters’ Laboratories, Inc., Jan., 
1957. 

(7) Foster, Fire Tests 
with Small-Scale ASTM 
No. 229, Feb., 1958, 66. 
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Mooney Cure Tests for Calculating Curing Times 


JUVE 


Legend Calculations 
data obtained Mooney cure test Time Scorch MV+5 


the rate cure has been recognized for Cure Index 


some time (1, The usefulness 
the data setting “optimum” 
curing time was suggested 
the Office Rubber Reserve 1945 and 
was also suggested him the chapter 
Test Methods Synthetic 
Rubber (4). this reference was 
stated that the time required 
reach the approximate optimum could 
from the Mooney cure data 
assuming that this time made 
the scorch time and the product 
constant and the time required for the 
viscosity increase above the minimum 
viscosity fixed number The 
equation suggested that time was: 


where: 


viscosity 
viscosity, and 

units beyond this point. 
All tests that time were 
run using the small rotor. 


For reasons which will 
later, this equation has 
slightly. This suggestion was based 
the simple argument that the time 
reach “optimum” cure dependent 
the length the induction period, 
which measured the scorch time, 
and some function the rate cure 
after cure begins. The rate cure 
this case measured the rapidity 
with which the viscosity increases 
arbitrary number units beyond the 
scorch point. 

ASTM Method D1077 for determining 
the curing vuleanizable 
mixtures during heating the shear- 
ing disk the process 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention of the author. Address all 
communications to ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 


before Committee D-11 
Rubber and Rubber-Like Materials Pitts- 
burgh, Pa., Feb. 6, 1959. 

The boldface numbers parentheses re- 
fer the list references appended this 
paper. 

31958 Book of ASTM Standards, Part 9, 
p. 1163. 
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* A30= Increase of 30 Units 
Above the Scorch Point 


* This Value is Arbitrary, but 
Must Always Be Indicated 


= 
Units 
2 _y Minimum 
Viscosity 
5 ~ 
t 
35 
| Y 
ie) 
Time, min 


Fig. cure curve for the proposed revision. 


general revision, one part which will 
include procedures for abstracting 
cure rate information from the cure 

typical cure curve for the proposed 
revision, together with the conventions 
for reporting the data are shown Fig. 
This illustration differs from that 
the present method that the cure rate 
factor shown the time required for 
the viscosity increase units beyond 
the scorch time. The cure rate in- 
dicated this time and may reported 
the average viscosity increase, 
Mooney units per minute, during this 
period. 


Sensitivity and Reproducibility 
the Test 


test method for measuring the cure 
rate must sensitive small differ- 
must the same time reproducible. 

The simplest way demonstrate the 
sensitivity make systematic changes 
composition which known will 


ASTM BULLETIN 


change the cure rate and means 
the Mooney cure test determine the 
response the test these changes. 
ran one such test some ago 
SBR stock that was accelerated with 
ide and activated with 0.25 parts per 
hundred parts rubber (phr) 
aldehyde-amine accelerator. Tests were 
run the normal recipe 
two modifications which the aldehyde- 
amine was increased 0.05 parts and 
decreased 0.05 parts. The uncured 
stocks were stored constant humidity, 
and daily tests were run for working 
days. The results are summarized 
Table 

further study the same com- 
position which the aldehyde-amine 
accelerator was varied from zero 
0.40 additional data. 
These tests were run both 280 and 
300 the data are shown Fig. 
The regularity the relationship found 
good evidence the sensitivity 
the test. 


JUVE, Director Technical Services Research for The 
Goodrich Research Center, received his B.Ch.Eng. 
Ohio State University 1925. Since then has been 
associated several capacities with The Goodrich 
Co. has been active for many years Committee D-11 
Rubber and Rubber-Like Materials and Chairman its 
Subcommittee XXIX Compounding Materials. 
currently the Board Directors ASTM. also 
active the American Chemical Society and its Division 
Rubber Chemistry, which past chairman. 
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TABLE 


Aldehyde-amine concentration, phr 
Average of 12 tests, min" 
Standard deviation, min 


SMALL CHANGES 


CONCENTRATION SECONDARY 
RATOR. 


0.20 0.25 0.30 
7.6 6.31 5.4 
0.3 0.23 0 11 


* Time for viscosity to increase 20 units beyond minimum. 


TABLE EFFECT 


248 

Test 

Temperature Avg 
Time a 

(A) ty, min 23.93 1.27 

tAso, min 6.29 0.685 
(B) ts, min 24.4 0.31 

tAso, min 6.46 0.536 
(C) ts, min. 19 61 1.14 

ta min, 12.13 1.05 


TABLE 


Test Temperature, 


deg Fahr fs, min ts Correc 
240 33.8 
260 16.0 
280 & 4 5 
300 5.27 9 


paper (5) the effects moisture 
modified American Chemical Society 
recipe lends some support the claim 
test for cure rate. The essential data 
are shown Fig. The marked de- 
pendence cure rate and scorch time 
moisture content are well 
The moisture contents were determined 
analytically. 

another study designed obtain 
measure reproducibility, three differ- 
ent stocks were tested each three 
test temperatures twice weekly for ten 
weeks. summary the results 
given Table 


Temperature Test 


The temperature the test may 
varied over wide range with reliable 
and reproducible results. For practical 
purposes well use temperature 
that does not result too long 

complication enters, however, when 
tests are run different temperatures. 
This the result the lag time heat- 
ing the relatively thick Mooney speci- 
men the test The 
lag time does not decrease with in- 
crease the test temperature 
becomes larger and larger proportion 
test time the latter 
Figure correction curve for 
this lag time plotted effective time 
against 


decreases. 
show 


This was con- 
structed integrating the curing effect 
during the heating part the cycle 
rate doubles for inerease 
This curve was based 
stocks containing about phr 
bon black. Stocks with different ther- 
mal properties would expected be- 


(TP 152) 


Was 


CORRECTION FOR LAG 


TEST TEMPERATURE REPRODUCIBILITY. 


284 320 

Avge Avg 

Time a Time o 
7.13 0 342 3.59 0.122 
1. 65 0.186 0.585 0.072 
7.51 0.136 3.63 0 023 
1.59 0.134 0.52 0.040 
5.24 0. 263 2 64 0.115 
2.07 0.137 0.695 0.038 


ted, min min Corrected, min 
5 7.4 7.4 
rj 3.6 3.6 
17 2.12 2.05 
53 1.25 1.02 
have differently. stock, for 


example, would have somewhat greater 
lag than indicated this curve. 
There may also minor differences 
cometer and with different methods 
heating. 

indication the magnitude this 
effect shown Table ITT. 

If, for example, one wishes deter- 
mine the temperature dependence 
cure and scorch rate, essential that 
plot the effects produced the 
natural rubber stock accelerated with 
MBT. This figure interesting not 
only showing how well the corrected 
Mooney curve data fit plot 
kind but also showing the lack 
basis for the oft-repeated claims that 
retarders are effective reducing scorch- 
ing tendencies processing tempera- 
tures but not slow down the rate 
cure curing temperatures. 

moment, will immediately apparent 
that the cure time using 
the suggested equation, appreciable 
error would introduced one 
paring pair stocks, one which 
cures quickly and the other slowly. 


Calculation and Correlation 
with Stress-Strain 


based convention for 
designating scorch time and 


use the small rotor instead the 
large rotor. The use the small rotor 
value than the large rotor for the same 
The ratio approximately 
1.7, that the viscosity reading ob- 
tained with the small rotor multiplied 
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1.7 will give the large-rotor value. 
Thus obtain concordant results 
the two rotors cure test, the scorch 
time for the small rotor should taken 
units above the minimum instead 
and the rise beyond the scorch 


ratio large-rotor values 
rotor values not constant for all 
stocks and will vary slightly from one 
material another due the different 
response different materials varia- 
tions the shear rate. 

Because these two points—the use 
different scorch point and the use 


N | 

| 

> | 

= 4 

5 6 F 

005 015 020 025 0.30 0.40 


secondary Accelerator, phr 


Fig. 2.—Data for tests run 280 and 


300 

ee 

o 

> = 


Moisture , percent 
Courtesy of Rubber Chemistry and Technology 


Fig. 
rate 


The effects moisture the 
MACS recipe. 


+ 


Effective Time at Test Temperature,min 


ot © 2 © 


Elapsed Time,min 


Fig. curve for thermal lag, 
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Tensile Strength 
Cure Time#=5.3+10x3.7 
=423min 


ts5=8 
143073.5 
Cure Time =8 +10x3.5=43min 


3000 


2000 


Stress 300 per cent Strain 
an 


Stress at 500 percent Strain 


100 O 20 40 60 80 100 
Cure Time at 26: Cure 


Fig. results showing relationship stress-strain data 
and Mooney cure test data. 
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Natural Rubber Tread 
Type Stock-Recipe 3A (Method D 


Natural Rubber 
Gum Stock 


Recipe 2A (Method 
J 
Ultimate Tensile Strength 
3000 
Stress 300 per cent Strain 
_—_ 
1000 ta3o* 18 
Stress 500 per cent 
0.9 MBT Acceleration 
Legend Natural Rubber Natural Rubber 
Retarder 5000 Highly Resilient Stock-60 Duro Resilient Duro 
o- Retarder W,O. 8phr Recipe @4 (Method 015) Recipe 6A (Method 015) 
4-Essen,O.8phr 
e- Vultro!,O.8phr 4000 | 
imate lensile Strengti 
| 
! Stress at 300 per cent 22 
- | 
Deg 
Temperature Stress 400 per cent 
Hot SBR-Tread Type Buty!-Channel Black Compound Cure Time at 284F, min 
Recipe (Method Recipe 2D(Method Figs. 6.—Test results showing relationship stress-strain data 
and Mooney cure test data. 
3000 the large rotor (which recommend 
Tensile Strength| Tensile Strength for all except very stiff 
t =4 
basis that they fit, fairly well, the selec- 
1000 tion optimum cure from stress-strain 
strength and development modulus. 
a . . . 
However, there nothing absolute 
Cure Time 302 F,min Time F,min these factors and one wishes, higher 
Neoprene Gum Compound lower values may used. 
cure time from Mooney data corresponds 
4000 Ultimate Tensile Strength 


stress-strain data, number the 
formulations from Method 
were tested both the Mooney cure 
test and stress-strain. The results 
obtained are shown Figs. through 
10. the basis these data, which 
include stocks based natural rubber, 
SBR, butyl, and neoprene, the agree- 
ment between the calculated cure time 
and the cure one would from 
stress-strain data remarkably good. 

some cases one dealing with 
stock which said have optimum 
cure based some property other than 


Book ASTM Standards, Part 


1225. 
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1000 
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Hot SBR - Tread Type 


| Notural Rubber Tread Type 
Recipe iB (Method DIS) MBTS 175 


Recipe 3A(Method DI5) 


Natural Rubber Tread Type 
Recipe 3A( Method DI5) Except TMTD 


Nitrile Rubber -\..echanical Goods Type 


Recipe (Method DIS) Except CBS Replacing MBTS 5 Replacing MBTS and Sulfur 
Pa Uitimate Tensile Strength | a | 
/ Uitimate Tensile Strength 
nmate Tensile Strength | 4 
4000 } Uitimate Tensile Strength 
4 Stress at 300 per cent Strain * 
Stress at 300 per cent 
| 
+ 3000 | 
ts =58 157108 3000 
Stress 300 per cent Strain 
Hot SBR- Tread Type | Hot SBR - Tread Type 2000 + / Stress at 300 percent Strain 
Recipe |B (Method D!5) Except CBS __ | Recipe IB (Method DI5) Except TMDT 40 
— Replacing MBTS Replacing MBTS and Sulfur taso2!.0 4 
| ~ 1000 | = 7min taso 
Cure 
‘ | 
2000 + + 
tress at 300 per cent Strain 
7 Curing Time at 284F ,min 
Fig. Test results showing relationship stress-strain data 
and Mooney cure test data. 
ure Time = 13 *+10x29= 42 min Cure Time = 3.4+10x09=!2.4min 
Cure Time at 302F, min 
Fig. Test results showing relationship stress-strain data 
and Mooney cure test data. 
re Notur.. Rubber Tread Type | Notural Rubber Tread Type 
2000 Recipe Method Recipe 3A( Method 
Except MBT Replacing MBTS 


| 
; 2 tress at 300 percent Strain | Stress af 300 percent Strain > 
1000 / taso7! 8 / taso7!5 
; Cure Time =7.6+10%18 / Cure Time =4 8+/0x1 5 
=256min | =19.8min 
0 203040 60 80 10 20 30 40 60 80 iS Il 10 9 8 7 6 5 4 3 2 \ ie) 
Curing Time at 284F,min Time ,min 
Fig. results showing relationship stress-strain data Fig. abnormal Mooney cure curve. 
and Mooney cure test data 
Mooney test can The large rotor should used changed. 


judge the effects compound variations 
first determining what factor the 
formula will give the value 
for optimum Thus stock 
said have optimum cure 
min 280 and one more 
cure tests have been run it, one can 
ean calculate value for follows. 
10) t 


(2) 


whenever possible. 

with the selection optimum cure from 
stress-strain versus time cure consider- 
ing both tensile strength and modulus 
development. 

For comparisons involving both 
fast and slow curing stocks different 
temperatures, advisable use the 
correction curve shown Fig. The 
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the value does not give 
good correlation with the selection 
optimum cure, one can calculate 
factor that will. This can then used 
for 

have not studied systematic 
way all vulcanizing systems all poly- 
mers. far know, all that 
have tried respond the same way. 
one varies the curing system 
single stock that the cure rate 
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te 
Ate 
Bie 
Pag 


200 
175 
150 
2 ' 
Legend 
> 1 MV= Minimum Viscosity | 
2 100 }- 4 
> | 
= 
25 0.2 rpm 


4 8 16 20 24 
Time, min at 2864 F 


Fig. tread type, recipe 


(Method D15) 


changed over wide range, the cal- 
culated cure time will not give equal 
modulus. This because the state 
cure will necessity vary well 
the rate cure. explana- 
tion for the consistently 
obtained this procedure that the 
gives cure time which 
definite proportion the curing effect 
has been 


Possible Difficulties with the Method 


method that the which 
the tests are run maintained good 
working condition. this not done, 
the results obtained will unreliable. 
prime requisite that the machines 
equipped with thermocouple junc- 
tions extending into the specimen 
that the actual temperature the stock 
(or the cavity before the in- 
serted) measured. 

worth mentioning that far 
the cure characteristics are concerned 
the machine need not calibration 
since only the shape the curve 
down will not the values scaled 
from the curves. However, one 
using this method for control purposes, 
the value the minimum viscosity 
also importance. 

should obvious that any error 
about making the calculation 
curing time. Occasionally, one will 
see curve that rises 
usually due crumbling the stock. 
fact all such curves will eventually 
fall off because when the stock reaches 
sufficiently high state cure must, 
necessity, tear. Figure illustrates 
curve which this occurred 
early stage. When this occurs, the por- 
tion the curve beyond the point 
irregularity should ignored. Usually 
one can extrapolate the regular portion 
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| 


Temperature 


Vulcanization Time ,min 
Courtesy of Rubber Chemistry and Technology 
Fig. stocks based SBR. 


the curve far enough reach the 
point units above the scoreh point. 
this cannot done the test should 
rejected and re-run. 

determine the curve irregular, 
one should have either curve produced 
recorder the actual data taken 
the operator, which should plotted 
for inspection. 

From what has been said, should 
apparent that the Mooney 
covers only the beginning the cure 
cycle. ends about the time the 
cure has reached the point where meas- 
not for the fact that the test quite 
reproducible, this would 
weakness. 

was suggested that perhaps the 
time before occurs could 
extended operating the rotor 
appreciably slower rate. Tests run 
0.2 rpm instead rpm show that this 
can accomplished. However, the 
time extended only little that not 
much Figure shows pair 
type recipe run both and 0.2 rpm. 

method following the entire cure 
has been proposed very recently 
workers Germany This in- 
volves sandwiching metal paddle be- 
tween two flat specimens the uncured 
rubber, the other surfaces which are 
contact with heating platens. 
paddle moved back and forth con- 
tinuously frequency 0.5 eps and 
with amplitude 0.25 mm. The 
force required this recorded and 
plotted function the time heat- 
ing. 

Figure shows series curves 
stock, contains phr barytes, 
contains phr coarse black, and 
shows cure curves based 
rubber which illustrate reversion. 
stock containing 2.5 phr sulfur 
and phr barytes, contains 3.5 
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Fig. curves based natural 
rubber which illustrate reversion. 


phr sulfur, and has 4.5 phr 
sulfur. 


Summary 


The Mooney cure test sensitive 
the delayed-action portion the cure 
and for measuring the rate cure the 
early part. the cure. From 
data one can approximate 
optimum cure for stock 
equivalent cure times for different 
stocks. 

Because the test involves the 
early part the cure period, neces- 
sary exercise care assuring that 
are obtained. 
The most common difficulty that the 
viscosity curve some cases exhibits 
irregular rise due partial crumbling 
the stock. 

some instances, when fast-curing 
stocks are compared with slow-curing 
stocks when tests are run different 
temperatures, the correction for time 
lag attaining the test temperature 
becomes important. 

would desirable the important 
features the Mooney cure test, con- 
tinuous measurement cure progresses 
single specimen stock the 
curing temperature, could extended 
cover the entire curing range. 


these 
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Failure Mechanisms Glass Fiber Reinforced Plastics 


glass fiber reinforced plastic laminates, internal cracking under ten- 
sile stressing takes place because yarn crimp resulting from fabric 
weave and because resin tensile and shear brittleness. This effect rec- 
ognized and measured water absorption determinations carried out 


subsequent tensile loading cycles. 


does not occur under compressive 


loading. The cracking can prevented the use no-crimp fabrics, 
loaded principal direction, the use more ductile resins. The 
technique observation provides valuable tool study the three-di- 
and interlaminar characteristics such composite structures. 


has asso- 


glass fiber fabrie reinforced laminates 
with some the curious tensile char- 
acteristics which these materials often 
exhibit. Most notable among the latter 
the sharp modulus transi- 
tion found with many laminates during 
their first loading any appreciable 
stress transition has been 
associated with internal cracking 
water absorption measurements 
tension specimens stressed beyond 
such levels and comparing their weight 
gain after immersion identically ex- 
posed specimens which had undergone 
tensile stressing; the 
previously loaded specimens consistently 
demonstrated greater 
moisture absorption. was felt that 
such simple yet sensitive technique 
would useful the study 
and resin actions and interactions 
laminate behavior and could em- 
ployed improve our understanding 
composite materials For ex- 
ample, the fabric weave, glass 
surface finish, resin properties, curing 
conditions, and other parameters could 
economically informatively 
studied, both qualitatively and quanti- 
this fashion, since im- 
criterion any composite 
structural material its retention 
For these reasons somewhat more 
extensive study was undertaken and 
constitutes the subject this paper. 
The resin commonly used 
epoxy, 
some notable for its com- 
paratively low modulus, intermediate 
strength, and lack under 
tensile shear stresses: fractures 
low strain glass filaments 
are much stiffer and stronger and ex- 
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hibit approximately the same ductility, 
initial impressions suggest that the two 
should function effectively when com- 
bined. This true unless the glass 
woven into fabric, where the 
are bent they pass over and under 
each other. Under such circumstances 
the stiffness the primary structural ele- 
ment, the fabric, much less than that 
the filamentous glass and when loaded 
tension, straightening the varns 
occurs, imposing very high tensile and 
shear strains any surrounding at- 
tached matrix, this case, the binding 
resin. These high local displacements, 
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—Resin— Cracks *£ 


Resin 


, 


Long Yarns 


Cross Yarns 


Resin * rac 


{ Tension 


Unstressed 


(a) 


Under Tension 


combined with the Poisson 
the resin, cause fractures the resin 
since brittle material. This 
illustrated, simplified fashion, 
Fig. which presents two related mech- 
anisms possibly responsible for the crack- 
ing behavior. Which the two the 
more correct necessitates 
perimental study. 
pressive loading does not exhibit such 
since the elastic resin matrix 
effectively supports the yarn against 
local buckling and also expands against 
the yarn, again because the Poisson 
action. 

test the validity the foregoing 
hypothesis, moisture absorption meas- 
urements after stressing can used. 
the reasoning correct, number 
observations should possible: 

stressing, irrespec- 
tive the fabrie weave, should show 
moisture 
effects. 


| Compression 


, 


Resin 


Long Yarns Elastic Resin Matrix 
Supports Yarns Against 
Cross Yarns Compressive Buckling 


k ‘ Preventing Lateral 
Displacements 


Compression 
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Fig. Hypothesis for failure mechanisms. 
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Fig. absorption tests. 


differential absorption under tensile stressing. 

with cross should differentially absorb 
water after tensile stressing, probably direct function 
the level stress imposed upon the sample. 
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Load-Strain Relationship 
Epoxy 828-18! Laminate 
(Tension 1 Fill) 


6Opercent 


Region of ° 
Transition. 


Load-Strain Relotionship 
P-43-18! Laminate 
(Tension 1 Fill) 


Region of 
Transition 


Ultimate Load, percent 


Load- Strain Relationship 
P-43-128 Laminate 
Tension 


Note: 


No Definite 
Transition Region 


2000 4000 6000 8000 
Strain ,microinch per in. 
Fig. load-strain relationships. 


resin, capable large extensions prior 
fracture, should make crimped yarn behave under 
tension, like unidirectional one: differential absorption. 

reflection fractures, then the moisture absorp- 
tion effect should also exhibit discontinuity the same stress 
region. 

Finally, has been conjectured that one possible effect 
glass surface finishing agents impart local ductility 
the resin near the glass surfaces laminate, thus enhancing 
the laminate’s resistance moisture-induced strength degra- 
dation. The procedure followed this study should establish 
the plausibility this idea, also. 


Procedure and Results 


The components and fabrication the various laminates 
used are presented Table preparation the lam- 
inates, parallel edge tension specimens, approximately in. 
long, in. wide, and in. thick, and compression specimens, 
in. long, in. wide, and in. thick, were machined from 
each and divided into groups three for replication purposes. 
The first two groups from each laminate were tested de- 
struction establish the tensile and compressive strengths; 
second pair groups from each were not tested, serve 
unstressed groups were individually 
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TABLE 


Laminate Fabric 
P43-181 181-Volan A; 12 plies, 
tension; plies, 
compression 
828-181 181-Volan A; 14 plies, 


tension; plies, 
compression 


plies unidrectional, 
parallel laminated 


Scotch ply¢ 


P43-P13-181 


F'43-128 128-Volan A; 12 plies 


Rohm Haas Co., 
® Shell Chemical Corp., 


Phila., Pa. 
New York, 


¢ Minnesota Mining & Manufacturing Co., 


tested, with single loading cycle, 
per cent, per cent, per cent, ete., 
per cent the ultimate 
strengths previously established. 
the loading cycles were completed, the 
tensile 
chined the same sizes and shapes, 
simple cutting, remove 
damaged ends. Finally, 
specimens were carefully weighed and 
then containing 
room-temperature tap water, 
periodically removed, wiped surface-dry 
and reweighed, measure moisture 
data presented Fig. were 
mentioned each point 
represents 


vessels 


previously, 
average 


mens, the being extraordinarily 


strain curves for these laminates and 
seen that when discontinuity present 
them, also present the tensile 
preloading-moisture absorption curves. 
based laminate having essentially 
sorption evident and 
cracking also clear from the 
very linear Stress-strain behavior this 
laminate tension. Finally, Fig. 
also presents laminate, but 
this case the laminating resin 
blended one, much less rigid than the 
previously used and capable ap- 
proximately per cent extension prior 
tensile fracture. seen that this 
material, definitely nonlinear tensile 
stress-strain behavior, shows evidence 
the internal 
under discussion. Gross 
tortions the resin, imposed upon 
the displacements the yarn, 
are successfully sustained and the com- 


fractures 


pre ZTeSSIVe 


posite retains its continuous integrity. 


ton, Del 
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181-Volan A; 12 plies 50 


COMPONENTS AND FABRICATION 


Paraplex 


Epon 


Preimpregnated with 


Resin 


Epoxy 


per cent Paraplex 


P43; per cent 
Paraplex P13 


Paraplex P43 


St. 


Paul, Minn. 


Discussion 


felt that the results this study 
well support the hypothesis earlier pre- 
sented: local yarn displacements caused 
tensile stressing laminates produce 

cracks 
This cracking can pre- 
vented either fabric 
tions the proper bases. 


fine internal 
brittleness. 


agents since that one used the woven 


fabrics, Volan A*, 
generally recog- 
nized being one 
the 
available. 
should pointed 
out that such 
more 
clearly defines, 
elimination, the 


possible mecha- 


which 
such agents con- 
tribute benefi- 


cially laminate 
properties: 
through better 
wetting-out the 
fabric the liquid 
resin produc- 
ing 
ment the glass- 
resin joint strength 
still 
proof. 

Laminate design 
and 
remain the pres- 
ent 
until 
stand how take 
validly into consi- 
deration the prop- 
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EXPERIMENTAL LAMINATES 


0.5 per cent benzoyl per- 
oxide. 


for 


14 pphr CL, 
bag. Post cure 2 hr 
150 C and 1 hr/200 C, 
Oven cooled. 


psi 330 F, 35 min. 


Pre 


0.5 per cent per- 
oxide 


for 


cooled. 


Absorbed ,g 


Water 


erties and behavior the direction per- 
pendicular the plane the laminae 
and treat the material three-dimen- 
sional. ‘Though perhaps more qualita- 
tive than quantitative for this purpose, 
the technique moisture absorption 
measurement after tensile preloading 
makes simply possible 
studying various resins, fabrics, and 
other variables from the viewpoint 
laminate durability under stressing. 

many applications including boats, 
aircraft, and missiles, highly desir- 


Cure 


6hr. Press cooled. 


Vacuum 


25 psi at 180 F 
6hr. Press cooled. 


0.5 per cent benzoyl 
peroxide. psi able that the glass 
180 for laminates not degrade structurally 


under the action applied loads. 
avoid gross failures and for design econ- 
omy, resins which 
high-modulus, high-strength laminates 
are selected. Thus far, resin technology 
can meet these demands only with resins 
that are brittle well comparatively 
strong and stiff; felt that our results 
ductile resins, capable appreciable 
extensions prior tensile shear frac- 
this way can economical 
reinforcing used for uncoated 
laminates possessing sustained 
tional stability with resistance the 
moisture penetration deleterious 
mechanical and electrical properties. 


because 
or resin selec- 
does not 
finishing 


opera- 


Water Absorption Test Scotch-Ply Laminate 


002 Original wt ~5.000g Tension 
x x 42 Doys x 
3 Days 
Da 
x 
Absorption Test Laminate 
Tension 
0.020 
0.008 © | 
x 1 Day 
0.004 x 


x 
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Ultimate Stress , per cent 


Fig. absorption tests. 
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Discussion Paper False Negative Permanent Strains 
Observed with Resistance Wire Strain 


Mr. (by letter).—It 
rare indeed that researcher one field 
takes time out investigate 
nomenon which puzzles him and which 
that this investigation thorough 
the author’s also infrequent under 
those circumstances. 

consequence therefore not too 
surprising that the specialized literature 
the strain gage field was either not 
known not available the author 
the time his investigations, and 
taking the liberty 
cent work the area load-induced 
zero-shifts and attention 
several recent papers dealing with 
stresses the adhesive layer strain 
gage installation, with cellulose nitrate 
cements, and with constantan alloy, all 
specifically from the point 
view strain gage application. After 
all, Campbell’s paper (reference (1) 
the paper) which the 
research, which the author refers, 
old now, although still the 
bible all strain gage researchers 
but more has been done the 
intervening Abstracting 
dozen articles which appeared 
1958 the periodical Strain Gage Read- 
ings, present knowledge about 
follows: 

means solvent evaporation. 
per cent the adhesive weight may 
evaporate during cure, hence 
must left for solvent exit during 
cure. The evaporation process leaves 
behind rather complex serious 
condition residual stresses within the 
matrix the gage carrier and the 
adhesive layer between the gage and the 
test specimen. During solvent evapora- 
tion, time-dependent strains are set 


‘Clarence J. Newton, “‘False Negative 
Permanent Strains Observed with Resistance 
Wire Strain ASTM No. 
235, Jan. 1959, p. 42 (TP 12). 

2Stein Engineering Services, 
Ariz.: Editor, Strain Gage Readings. 

The boldface numbers parentheses refer 
the list references appended this dis- 
cussion. 

Co., the special SR-4 cement 
Baldwin-Lima-Hamilton. 

Bridge and Iron Co., Chicago, 
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the gage grid; these have been moni- 
tored number investigators. 

The cure the cellulose nitrate ce- 
ment progresses for long time after the 
gage apparently ready for service, and 
continued no-load zero-shifts may ob- 
served for days room-temperature 
cures are used. For long-term pre- 
cision tests, the cellulose 
ments, they are used for strain gages 
(actually the phenolic bakelite 
sives are superior for such tests) must 
electrical 
ance reach 10,000 megohms (12 
lieves the residual stress condition set 
during curing, and that should 
followed immediate application 
waterproofing wax. Under curing con- 
ditions such these, detectable 
zero-shifts oceur, and even long-term 
creep behavior excellent. those 
familiar with the field, the figure 
total microinches per in. creep 
strain for A-7 paper gage mounted 
with the above process 
and subjected 2900 microinches per 
in. strain tension for days may 
show how efficient this mounting proce- 
dure is; was originally 
erenced the Strain Gage Readings 
articles listed below. 

The choice gage grid configuration 
and size will affeet the load-induced 
zero shift, and the author’s choice 
flat-grid, coarse-pitch, long gage for his 
studies the very best that could have 
been paper gage, although the 
new foil-type paper gages would proba- 
bly have shown superior results. has 
also been shown that always, 
stantan-type gage mounted with cellu- 
lose nitrate cement will produce zero- 
shift opposite sign the applied load, 
that all the author’s results are con- 
sistent with past experience this field. 
(Note that the actually did show 
zero-shift itself shown the optical 
strain gage data presented the author. 
Thus, relative the actual specimen, 
the strain gage creep was always oppo- 
site sign the applied load.) 

may interesting note that 
has been shown that gage load-cycled 
compression only, for example, be- 
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haves worse its first tension cycles 
than had never been load-cycled 
all. Thus the direction cycling 
critical. The enclosed papers show 
numerous data from past investigators 
this effect, the effect the number 
load cycles and drying time zero- 
shift, ete. 

addition zero-shift, the gage in- 
stallation will exhibit hysteresis 
behavior, and would most interest- 
ing hear the author has accumu- 
lated data this relatively unstudied 

fairly lengthy article appear 
the April-May issue Strain Gage Read- 
ings which considers all the above phe- 
nomena and many more, and which 
entitled “How Select Strain Gage— 
there are 400 types the 


Mr. CLARENCE NEWTON 


Stein’s summary the 
mented. gratifying learn that 
improved gages and cements are con- 
stantly being developed. With regard 
the inquiry hysteresis addition 
zero-shift, have not made study 
that phenomenon. 

Mr. Taavi (by 
Newton commended for bringing 
the attention the experimental 
analysts the phenomenon negative 
permanent strains stresses below the 
vield steel. 

Whether this phenomenon, which has 
been observed type A-3 strain gages 
annealed 1020 steel and cartridge 
brass specimens, also exists 
resistance wire strain gages 
other materials has determined 
from further studies. recognized 
that highly critical measurements 
determining the elastic limit. the 
other hand, the 
permanent strain about 
inches per in., observed 
author stress levels 45,000 50,000 
psi, negligibly small strain measure- 
ments structures and the like. The 
resulting maximum error stress, found 
averaging the and “un- 
strain measurements, would 
about +500 psi, which can con- 
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mains seen what degree other 
types SR-4 gages exhibit false nega- 
tive strains. 


The author states that the effect 
indicator drift was eliminated taking 
two sets readings, one with the active 
and compensating gages the normal 
position, the other with the two gages 
interchanged. should emphasized 
that this method compensates only for 
the drift originating the instrument. 
Any drift due temperature differences 
between the active and compensating 
gage humidity other effects any- 
where the would uncom- 

Although the author mentions that 
the gages were cured for minimum 
three days, does not say what type 
moistureproofing was Also, 
would interesting know what 
method was used assure uniform 
temperatures the test specimen and 
gage. 


compensating 
permanent 


systematic to be blamed on uncompen- 
sated thermal strains. 

mere guess can offered at- 
tempting explain the phenomenon. 
Assume large shunt resistance (gage- 
to-shell resistance) being parallel 
with the active gage. pull the 
specimen would distort the gage and the 
laver cement and presumably reduce 
the thickness the insulating be- 
tween the gage wire and shell some 
point. Further, must argued that 
some load the insulating layer fails 
return its original thickness, and the 
resulting shunt resistance drop would 
observed compressive residual 
strain. The opposite could applied 
compressive loads. close the 
yield point, this mechanism would lose 
series assumptions and would have 
verified experimental observa- 
tions. 

Mr. Newron 
reply Mr. Kaups, each test was 


Technical 


+- = 


performed under laboratory conditions 

reasonable during time 

interval few hours. Although the 
gages were not moistureproofed and al- 
though the effects possible changing 
temperature gradients were not com- 
pletely ruled out, believe that errors 
from those sources under existing con- 
ditions were quite negligible with regard 
the over-all behavior reported. 
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Servomechanism for Vacuum and Controlled-Environment 


Fatigue Testing 


servomechanism control 
with the fatigue tester described 
recent the authors. 
servomechanism serves three purposes: 
(1) hold amplitude vibration con- 
stant, (2) maintain constant center 
vibration throughout test, 
and (3) provide simple means 
stopping the test, replacing the thyratron 
circuit the original paper. 

servomechanism control system. The 
signal from low-frequency function 
generator fed into two power ampli- 
fiers which energize two electromagnets 
used vibrate the specimen. With 
each electromagnet and its power ampli- 
the specimen cycled, alternately 
strikes two pairs contacts the two 
extremes its travel. voltage pro- 
portional the time contact in- 
tegrated and compared 
voltage. signal which represents the 
algebraic difference between these volt- 
ages amplified the servo amplifier 
and causes the servo motor, through 
mechanical linkage ten-turn pot, 
change the input the power amplifier 
Since the driver magnets are oriented 


1G. Danek, Jr. and Achter, 
High-Temperature, Vacuum, and Controlled- 
Environment Fatigue ASTM But- 
LETIN No. 234, Dec. 1958, p. 48. 
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Low-Frequency 


[+45 v 


Function 
Generator 
Ten-Turn Pot Ten-Turn Pot 
Left Side Right Side 
i Linkage_ Left Right ; 
Reference Voltage Left Servo— Amp Right Servo Reference 
Left Integrator + Left Servo’ Rigtt Servo ve Right Integrator 
Circuit + Motor Motor Circuit 
Left x Right 


Driver Magnet 


Left Contacts 


Insulated 
Metal Sleeve 


Specimen 


that they repel the specimen magnet, 
the right contact 
electromagnet and the left contact con- 
trols the right electromagnet. this 
means both the amplitude and center 
vibration are kept essentially constant. 
recent 90-hr test type 316 stain- 
less steel, the amplitude was held con- 
stant within 0.2 per cent. 

The test begun with the signal gen- 
erator turned slightly below the resonant 
frequency the specimen. When 
crack begins propagate, the servos 
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Driver Magnet 
Glass Plate 


Right Contacts 


—Motion of Specimen 


Vacuum Chamber 


Fig. diagram 
control system for fatigue tester. 


drive upscale satisfy the increasing 
power requirement, close limit switch 
and stop the test. 
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Statistics Extremes 


E. J. Gumbel; Columbia University Press, New 
York (1958); 375 pp.; $15.00. 


Statistics Extremes 
the second publication 
Gumbel which attempts give 
unified presentation extreme value 
theory and application. scholarly 
and authoritative treatise one the 
authorities 
this area statistical methodology. 

value theory engineering problems 
while give very brief outline the 
type problem with which con- 
cerned, Suppose that samples 
analysis. Thus there may data 
total rainfall each day 365) 
data for the largest value rainfall 
for each year leads prediction the 
probability that the largest value 
rainfall for some future year will exceed 
number years expected 
largest value given 
values are used, the remainder the 
data ignored. power the 
analysis method rests upon the existence 
three asymptotic distributions. Thus 
knowledge the distribution daily 
rainfall not necessary since one the 
three asymptotic distributions will de- 
scribe the distribution the 
largest value the initial distribution 
more, graphic methods 
from which one may determine which 
(if any) the distributions 
adequately represents the data. The 
value such methods obvious 
instances where the only data available 
strength tests) and where the under- 
lying distribution not known. 
perhaps surprising find that even 
when these situations not obtain, 
analysis extremes may 
efficient estimates than use all the 
data. The same type analysis can 
performed for largest values. Thus the 
statistical theory associated with the 
breaking strength materials one 
involving the distribution the smallest 
values (the smallest force being required 
fracture material having largest 
flaws). 

Since literature the theory and 
application extreme values quite 
large and has appeared many 
tered journals, the 
raphy given this text most wel- 
come. interest readers this 
journal are over references such 
subjects as: fatigue 
metals, tensile strength, strength 
bundles thread, brittle strength 
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Books reviewed here are furnished publishers knowing the broad interests 
ASTM. reviews are prepared ASTM Staff members, but most cases, the 
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Members who wish considered for reviewing books are invited send their 
names and the subjects which they are interested. 


Due to customs and mailing considerations, 


requests from the United States only can considered. 


Copies these books are not available through ASTM; 


should addressed the publisher. 


steel, the fracture problem, dielectric 
strength paper capacitors, strength 
portland cement, structural 
failure. The remainder the several 
hundred references (22 pages small 
print are required list them) relate 
the statistical theory and appli- 
cations such fields prediction 
floods, meteorology, aeronautics, civil 
engineering, geology, and astronomy. 

was mentioned above, this the 
second widely circulated attempt 
Professor Gumbel present unified 
treatment extreme value theory and 
Theory Extreme Values and Some 
the National Bureau Standards 
Applied Mathematics Series No. 33, 
dated 12, 1954. the opinion 
this reviewer, the Bureau Standards 
publication will more nearly 
needs readers the BULLETIN than 
does the book being 
least, would well for one interested 
learning about this subject read 
first the Bureau Standards publica- 
tion. This opinion based upon the 
level knowledge statistical meth- 
odology which assumed the present 
book. the mathematical 
theory statistics the level the 
professional statistician The 
author’s review some the 
statistical theory (in 
chapter hardly adequate make 
for deficiency such knowledge 
where exists and not needed 
readers having the knowledge required 
read the remainder the book. 
These comments are intended 
warning the uninitiated and are 
excellent service which Professor Gum- 
bel has done the professional statistician 
writing this book. 

BROWN 


Statistical Quality Control 


Schindowski and Schurz; VEB Verlag Technik, 
Berlin, Germany (1959); 343 
mately $3.50. German). 


MATHEMATICIAN and 
engineer, both members the Research 
Institute for Mathematics the Ger- 
man Academy Sciences 
prepared this publication for production 
engineers, foremen, inspectors, and 
setup men concerned with 
tinuous quality improvement their 
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all inquiries concerning them 


product. this task, the methods 
statistical quality control 
efficient, modern tools which—in many 
production plants—are still 
ficiently well known their various 
possibilities application. One the 
error sources. Removal the error 
depends knowledge, skill, 
operation the worker familiar with 
the production process question. 

Addressing the production man rather 
than the scientist, this book presents 
the mathematical fundamentals qual- 
ity control statistics more detail 
than most publications the same 
subject. Yet, form 
and practical examples, 
explain the application 
make this field accessible even the 
reader with only modest mathematical 
background. the two basic types 
statistical quality control—control 
the finished product spot checking 
and control the running production 
process through charts—the book covers 
only the latter type 
matter clearly grouped chapters 
statistical fundamentals, measurable 
and nonmeasurable quality 
teristics, statistical evaluation. 
The appended control chart samples, 
easily adaptable any 
general terminology column and line 
make this book real bargain value, 
for those who read German, especially 
change rate. 

The authors not neglect call 
attention certain dangers involved 
the use statistical quality control. 
the production plant, control charts 
should introduced experimenta- 
tion small scale, granting the 
personnel time gain confidence and 
establish routines. Another require- 
ment the selection appropriate 
production items and processes for this 
experimentation avoid wrong con- 
clusions the adequacy the sta- 
failure the attempt gain the all- 
important cooperation the 
may well depend this point. 
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130 Cedar Street 


CARDS 


Commercial Testing, Research, and Services 


Chemical 


Physical 


Container and Material Testing 


THE DON QUINN COMPANY 


224 West Kinzie Street 
Chicago 10, Ill. 


Independent tests, studies, surveys, 
and consultations 


ASTM, TAPPI, FPRS 


INTERNATIONAL TESTING 
LABORATORIES, INC. 
CHEMISTS 


TESTING 
METALS— —PAINTS 


METALLURGICAL INVESTIGATION 


TESTING 


578-582 Market St., Newark New Jersey 


rel Spectrochemical 
Laboratory 


JARRELL-ASH COMPANY 


26 Farwell St., Newtonville 60, Mass. 
Tel: Decatur 2-2130 


CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 
Specialist 
Asphalt, Petroleum and 
Tar Products 
801 Second Ave. 


GLADDING, INC. 


Inspection-Sampling-ANALYSIS Chemi- 
cals, Drugs, Fats, Greases Fer- 
tilizers, Glycerine, 
Pyrethrum, Products, 


Chlor- 

dane, etc. 

Solvents, Tests, ASTM., 
USP., Tobacco 


CROBAUGH LABORATORIES 
FOUNDRIES - METAL FINISHING » PROCESSING INDUSTRIES 
evated temperature, tensile, and stress rupture testing 


V. Spectrophotometry 


Since 1894 
THE FRANK L. CROBAUGH CO. 
3800 PERKINS AVENUE CLEVELAND 14, OHIO 


New York 17, 


‘Est. 1868 


Metallurgical 


Spectrographic 


COMMERCIAL LABORATORY FACILITIES 


FOR NON-DESTRUCTIVE TEST @ X-Ray (250 KVP) 
© Gamma Ray © Magnafiux ¢ Brinell or Rock well Hardness 
FOR STATIC TEST @ 1,000,000 ibs. Universal Machine 
FOR DYNAMIC TEST ¢ 9,000 lb. Drop Hammer FOR 
FATIGUE TEST ¢ 60,000 Ib. Life Test Machine FOR 
IMPACT TEST @ Izod or Charpy Specimens (room or sub- 
zero temperatures) FOR STRESS ANALYSIS 
Stresscoat © Strain Gauge Static & Dynamic Equipment 


THE SYMINGTON-GOULD 


DIVISION OF SYMINGTON WAYNE CORPORATION 


DEPEW, NEW YORK PHONE 6000 


RESEARCH TESTING DEVELOPMENT 
in engineering, chemistry, metallurgy, textile 
technology, electronics, microbiology and 
Psychometrics . rom basic materials to 

finished products. 


LOS ANGELES MEM YORK 
PHILADELPHIA PROVIDENCE SAN ANGELO 


Johnson Soils Engineering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


DESERT SUNSHINE 
EXPOSURE TESTS 


Phoenix, Arizona 


TEST ANYTHING UNDER THE SUN 


Chicago Spectro Service Laboratory 


Spectrographic and Chemical 
Analysts—Metallurgists 


Quantometer (Direct Reading Spectrograph) 


for Metal Analysis 
X-Ray Spectroscopy 


2454 38th St. 
Member: 


ACADEMY TESTING LABORATORIES, INC. 


Metallurgists—Chemists 
~——Consultants 


Specialists in 


Cause of Failure Analyses 


Temperature Metallurgical Tests 
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Chicago Ill. 


American Council of Independent Laboratories 


Industrial Metallurgical Problems 


S. A. Montanaro 


Radiographic 


Sampling 


Chemists—Assayers—Engineers 
Chemical Spectrographic Analysis 
Physical 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 Madison, Phoenix, Arizona 


Member: American Council of 
Independent Laboratories 


“FIRST IN FASTENER RESEARCH” 
Static-Fatigue-Vibration 
Salt Spray-Elevated 
Temperature Testing 
Metallurgical 
Research Consultation 


ALMAY RESEARCH TESTING CORP. 
3510 14th St., Los Angeles 


Cable All Standard Codes—Specify 
TANK STRAPPING 
INSPECTORS PETROLEUM 


Licensed by New York Produce Exchange 
265 Bayway, Elizabeth 


Dependable Inspection Service All Points 
Bulk Cargo Inspection Our Specialty 
Laboratories and Offices in important cities. 


PRinceton 1-3200 


Reinforced Plastics 
CTL, Inc. 


and high temperature 


mechanical, electrical and 
chemical testing. 


P. O. BOX 227 CINCINNATI 15, OHIO 


554 BAGLEY 
PHONE 
DETROIT 26, MICH 


RESEARCH 
DEVELOPMENT 


Member: 


American Council Independent Laboratories 


| 


| Ingersoll Ave. & 23rd St. 
Member: American Council Independent Laboratories 


COMMERCIAL TESTING CO., 


| Member: American Council of Independent Laboratories 


ENGINEERING INSPECTION 
TESTS ANALYSIS RESEARCH 
EQUIPMENT APPLIANCES 
MATERIALS PRODUCTS 


Des Moines, lowe 


The Oldest Commercial Laboratory 
America 


GARRETT BLAIR 


Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design 
all types building and paving materials. 


Investigation Foundation Soils 
511 South 20th St. Omaha Nebraska 


Tel. HI 2-3469 


METALLURGICAL LABORATORY 


BOX 231 


HAROLD SCHANCK, JR. 
Director 


PELMOR 


TESTING — RESEARCH 
DEVELOPMENT — CONSULTING 
BASIC MATERIALS TO END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 

COM POUNDING, FORMULATION 
ANALYSIS, MOLD DESIGN 
PROCESSING & METHODS 

401 Lafayette St. Newtown, Pa. 


FORDS, 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 

PHYSICAL TESTS 
431 Dearborn St. Chicago 
P.O. Box 2035 Buffalo 


Member: American Councilof Independent Laboratories 


COMMERCIAL TESTING ENGINEERING Co. 


CHEMISTS, ENGINEERS INSPECTORS 
COAL—COKE—IRON ORE 
PETROLEUM PRODUCTS—MINERALS 


228 LaSalle St., Chicago Ill. 
Charleston, W. Va. Norfol k, Va. ‘Cleveland, Oo. 
Clarksburg, W.Va. Tere Haute, ind. Toledo, O. 

Madisonville, Ky. Strattanville, Pa. 


TEXTOR LABORATORY DIVISION, Cleveland, 
INC., Buffalo, 


CYRUS WM. RICE COMPANY 


ESTABLISHED 1916... 


NOBLE AVENUE, PITTSBURGH PA. 
INDUSTRIAL WATER CONSULTANTS 


at 


PORE SIZE DETERMINATIONS 


Complete pore spectra mercury intrusion, 1000 
to 0.1 micron diameter. A\ll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 


structural materials, electrodes, separators, etc. 
PRADO LABORATORIES 


Box 2607 Cleveland Ohio 
Write for explanatory literature. 


Europe 
KONING & BIENFAIT 
Testing Laboratories Building Materials 
Consulting Engineers Metallurgists —Chemists 


Inspection Sampling Testing Analysis 
Research Development Control 


Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 
Gases, Paints, Ores. Established 1890 


104 Dacostakade. P.O. Box 6005 


SOUTHWESTERN LABORATORIES 
since 1912 

Analytical Chemists 

Engineers 
hemical, Foundation 
Soils, Environmental, Metallographic and 

Radiographic Work 
Fort Worth, Houston, Beaumont 
and’ Midland, Texas 


Member: American Council Laboratories 


NATIONWIDE LABORATORY and FIELD INSPECTION 


COMMERCIAL INSPECTION SERVICE 


Magnetic particle-——fluorescent penetrant-—ultrasonic 
clectronic Nondestructive testing methods for 
metals, carbides, ceramics, plastics, etc., Production, 
maintenance and erection inspections anywhere in 
U.S. A.@ Mineola, N.Y. @ Newark, N.J. @ Hartford 
@ Bridgeport @ Philadelphia @ Pittsburgh @ Cleveland 
@ Cincinnati @ Detroit @ Indianapolis @ Chicago @ Dallas 
P| @ Houston @ Los Angeles @ Oakland @ Van Nuys 
macwarcux CORPORATION 
7300 W. Lawrence Ave., Chicago 31, Ill. 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING-RESEARCH 


Soils Investigation—Field X-Ray 
Concrete Design & 


Control—Steel Inspection 
COAL SAMPLING AND ANALYSIS 
Philadelphia—Baltimore—Hampton Rds. 

Member: American Council of Independent 


Laboratories, Inc. 
6252 Falls Road, Baltimore 9, Md. 


JOSEPH WARD, INC. 
TESTING LABORATORY 
Identification and Strength Tests 
Soils, Field Supervision, Reports, 

Consultation. 
Roseland Avenue 
Caldwell, 
Tel. Capital 6-9191 


Water Service Laboratories, Inc. 
in 
Water Treatment 


Main Office: 615 131 St., 27, 


NEW YORK TESTING LABORATORIES, Inc. 
West St., New York Green 9-6220-9 
SERVING INDUSTRY SINCE 1919 

Complete facilities for: 

Electrical, Electronic, Environmental, X-Ray Testing. 
Chetical, Metallurgical, and Physical Testing. 
Expert Court Testimony. 

Engineering. 

Production Evaluation. 


Write for our Free Facilities Brochure. 


Cc. 0. TROWBRIDGE 


Testing Engineers—Inspection Service 
Foundation Investigation—Test Borings 
Soil Mechanics—Sewage Flows—Analysis 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 


4120 Airport Road Cincinnati 26, Ohio 


2317 CHOUTEAU ST. LOUIS MO. 


CHEMICAL, PHYSICAL, METALLURGICAL. 
TESTING AND INSPECTION OF MATERIALS 
X-RAY AND GAMMA RADIOGRAPHY 


Central 1-8080 
DIRECTOR 


Member— American Council of Independent Laboratories 


The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 
Testing—Inspection—Consultation 
Concrete—Asphalt—Steel 
Soil Borings—Soils Laboratory 


New York 
Plainfield, 
INC. 


East End Avenue, New York 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories, 
Testing, Research, Inspection and Certification 


Boston, Mass. 
New Haven, Conn. 


ELECTRICAL TESTING 
LABORATORIES, 


BOWSER-MORNER 


TESTING LABORATORIES, INC. 
Chemists—Engineers—Inspectors 


Spectrographic and Chemical Analysts— 
Concrete Design & Control—Soils Investigation 
Environmental Testing 
yton Ohio 


P.O. Box 


Member: American Council Laboratories 


Herron Testing Laboratories, Inc. 


Analysis Testing Inspection 
Physical 


Metallurgical 


Chemical 


Radiographic 


Subsoil Evaluation Concrete Control 
1360 3rd Street, Cleveland 13, Ohio 
122 Clinton Street, Buffalo 


Member: American Council of Independent Laboratories 


Seelye Stevenson Value Knecht 
Consulting Engineers 


Richard Dougherty, Consultant 


Airports, Highways, Bridges, Dems, Weter Supply 
Sanitetion, Tunnels, Piers, Industrie! Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
Soil Studies. 

CIVIL MECHANICAL ELECTRICAL 


101 Park Avenue New York 17, N. Y. 


PITTSBURGH TESTING 
LABORATORY 


Testing—Inspection—Analysis 
Radiography—Soils 


Main Office Pittsburgh, Pe. 


Laboratories Principal Cities 


| 
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Engineers—Chemists 


Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 


P. O. Box 346 P. O. Box 10,096 
Mobile, Alabama 


LABORATORIES 
BOX 1241, WILMINGTON, DEL. 


Spectrography 
Physical Testing 


Analysts 

Research 

Development Salt S 
Investigations 


Spray 
Radiography 


SOIL TESTING SERVICES, INC. 


Soil Investigations 
Laboratory Testing 
Engineering Reports 
Recommendations 


Chicago: Milwaukee: Portland, Michigan: 
San Francisco: Kenilworth, New Jersey: Havana, Cuba 


SHILSTONE TESTING LABORATORY 
Chemists Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection all leading industrial centers 


*Houston, Tex. 


Member: American Council of Independent Laboratories 


ARTHUR McCUTCHAN 
PIPING ENGINEERING CONSULTANT 


198 Ravenna Road 
Hudson, Ohio 


3-6370 


ABBOT HANKS, Inc. 
Established 1866 


Engineers—Chemists—Assayers—Samplers 
Spectrographers; 
Inspection—Tests—Consultation—Research 


Member: American Council of Independent Laboratories 
1300 Sansome Street, Sen Francisco 11, California 
EXbrook 7-2464 


MILLION VOLT X-RAY SERVICE 


Low Voltage X-ray, Gamme-ray, 
Meanaflux, Zyglo, Ultrasonics Impect, 
Chemical, _Metallography, Physical, 
Hardness, Stress Rupture Tests. 


Laboratory and Field Testing and 
inspection. 


ARNOLD GREENE TESTING LABORATORIES Inc. 
East Natick Industrial Park © Odak Street 
East Natick, Massachusetts @ University 4-8800 


WALTER FLOOD CO. 


Consulting Chemical Engineers 
TESTING 
MATERIALS 
CONCRETE CORING 
SOIL BORING 
6102 South Blackstone Ave. 


Hyde Park 3-1512 
CHICAGO, ILLINOIS 


SOUTHERN LABORATORIES, INC. 


New Orleans, La. 


John McBurney 


Consultant on Masonry, Masonry 
Materials and Plaster 


Silver Spring, Md. 
JUNIPER 5-3504 


Box 901 


WARNER LABORATORIES 


Cresson, Pa. 


Coal 
the Heart Bituminous Production 
Also Clay—Lime—Limestone 
Mineral 
Established 1923 Member: A.C.1LL. 


ROBERT HUNT COMPANY 
ENGINEERS 


Inspection, Tests, Consultation, 
earch 


CHEMICAL, PHYSICAL, TEXTILE, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES = 


810 Clinton St., CHICAGO All Large 


South Florida Test Service, Inc. 


Testing @ Research @ Engineers 


Consultants and specialists corrosion, 
weathering and sunlight testing. 


4301 7th Street Established 
Miami 44, Fle 1931 


Member: American Council of Independent Laboratories 


PHOENIX CHEMICAL 
LABORATORY, INC. 
Fuel and Lubricant Technologists 
Analysis Research Development 
3953 West Shakespeare Avenue 
Chicago 47, Illinois 
Telephone: SPaulding 2-3577 


CHEMICAL ENGINEERING 
CONSULTANTS 


Research, process and product development, plant 
design, nuclear and surface chemistry, analyses, 
bacteriology, toxicology, organic syntheses, 
market surveys. 


FOSTER INC. 
Telephone: WAtkins 4-8890 
Member: American Council of Independent Laboratories 
LUCIUS PITKIN, INC. 
ESTABLISHED 1885 
Metallurgical Chemists Consultants 
Emission X-Ray Spectrographic 
Tensile 


igh Tempereture Alloys 
TKIN FULTON ST., 38, N.Y. 
dome American Council of independent Laboratories 


SUB-TROPICAL TESTING 
public 
1929 weather-testing service for 
paints, plastics, fabrics, etc. 
Marine testing... 
Free literature 


Member: ACS, 


only true tropical | 8290 S. w. 120th Street 
zone USA. Miami 43, Florida 
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GRAHAM, SAVAGE ASSOCIATES, 


Consulting—Engineering—Research 


Electroplating and Metal Processin 
Waste Treatment and Production Problems 
urveys—Designs—Specifications 
York Rd. 
1724 Clinton St., Kalamazoo, Mich. 


LEDOUX COMPANY, INC. 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 


359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of Independent Laboratories 


WILLIAMS 
INSPECTION, CO., INC. 
MOBILE, ALABAMA 
Established 1921 


Chemical and Physical Laboratories 
Inspections—Tests— Analyses—Sampling 
Radiographic—Sub-Surface Exploration 


Representatives Throughout U.S.A. 
Member: American Council of Independent Laboratories 


Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 
9th Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 


COMPLETE TESTING SERVICE 


Environmental 
Vibration 


Mechanical 
Market Research 


Radio Quality Control 


Interference 


Non-Food 
Electronics 


Product Testing 
YORK RESEARCH CORP.—STAMFORD, CONN. 


THE MOST EXPERIENCED 
FILM BADGE SERVICE 


ST. JOHN X-RAY LABORATORY 


Califon, New Jersey 
Established 1925 


SMITH-EMERY COMPANY 


Chemists Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physica! Testing 


Member: American Council of Independent Laboratories 


781 E. Washington Blvd. Los Angeles 21, Calif. 


YARSLEY TESTING LABORATORIES 
LIMITED 


Founder: DR. V. E. YARSLEY— in practice since 1931 
INSPECTION, TESTING, ANALYSIS 
Great Britain and Europe 
Plastics, Rubbers, Adhesives, Wood, Plywood, 
Board, Insulation, Ceramics, Glass, etc., etc. 
OFFICIALLY APPROVED TEST HOUSE 
Clayton Road, Chessington, Surrey, ENGLAND 


Jenkintown, Pa. 
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also 


reports on: 


who can tell you how speed cutting waiting time for radiographs from hours 
minutes 60,000 inches per second without what $34.30 will fetch the gas 


Months seconds 


Special Camera made 
most the movies you have ever seen 
bean developing into bean plant 
cow pasture developing into 
steel plant. The Cine-Kodak K-100 
Camera, which lists from $299, can 
likewise adapted for this technique. 
great resources mechanical skills 
facilities are demanded. Mr. Fred 
O’Brien, Eastman Kodak Company, 
400 Plymouth Avenue North, Roch- 
ester Y., can tell you how 
about it. 


Like printing press 


One end this thing extends 
inches into the darkroom. Into slot 
this end human being feeds miscel- 
laneous sizes, shapes, and lengths 
x-ray film. All does unwrap them 
from the light-tight holders which 
they have been exposed the various 
and 2-megavolt x-ray machines, 
betatrons, and 
around the plant, through the various 
castings and weldments that have 
tested. Each piece film emerges 
dry and ready read minutes later 
time and 10°10” away space. 
There another human being picks 
and conveys inspector who 
now only minutes short the 
ability look will through solid 
metal and know what seeing. 
X-ray film delicate proposition. 
has emulsion both sides. Proc- 
essing artifacts radio- 
graphs are intolerable. You have 
take the sizes they come, any 
order. You can’t hook them together 
like train. You can’t put them 
carriers. You have move them 
rollers like printing press. The rollers 


have nothing grip but wet gelatin, 
and they mustn’t leave mark it. 
You have build foolproof guaran- 
tees that each point the system 
the film will exactly speci- 
fied physical and chemical condition. 
Breach these tolerances and 
manufacturing silver-flavored gelatin 
pudding. And because the human be- 
ings might lose count wasteful, 
the machine should automatically 
meter the replenishment solutions 
the length film processed. 

Kodak chemists and mechanical en- 
gineers, knowing film intimately, solve 
such problems for each other return 
for their paychecks. 


The Kodak Industrial X-Omat Proc- 
essor for $37,450. think you 
might buy one, write Eastman Kodak Com- 
pany, X-ray Division, Rochester 


Contest 


NEW: Kodak Linagraph Paper. 
one popular make oscillo- 
graph (undoctored), has record- 
without break line written 
60,000 inches per second. 


ALSO NEW: Kodak Linagraph 
Paper, for any application 
paper-eating oscillographs where 
extra blackness and contrast the 
line are worth accepting one-fourth 
the speed Linagraph Paper. 


Queerly enough this field, the very ex- 
istence which probably unknown 
which corporate giants manfully smite 
each other hip and thigh with vigor 
that even Detroit would enjoy. Now 
that have rearmed ourselves with 
the two magnificent weapons named 
above, the mere innuendo that the foe 
can even approach generating 
customer satisfaction will cause our 
nostrils flare. 

Technologically the 
duces the spreading superior 
light-sensitive emulsion superior 
manner superior paper stock thin 
enough take longer recordings be- 
tween reloadings and strong enough 
stand stabilization processing. This 
widely used and rapid but rigorous 


This another advertisement where Eastman Kodak Company 
probes random for mutual interests and occasionally little 
revenue from those whose work has something with science 


machine method had the honor 
invent. 

Anyone practicing paper oscillography 
would cheating himself not seize the 
opportunity afforded him (as judge the 
contest) improve the appearance, read- 
ability, and reliability the records 
turns out. Either the Kodak dealer who 
regularly serves him Photo Recording 
Methods Division, Eastman Kodak Com- 
pany, Rochester Y., can furnish all 
pertinent details about Kodak Linagraph 
and Papers. 


Sorting the vapors 


Though these lines were written 
chilly evening April, they are very 
likely being read when it’s too hot for 
tedious ruminations gas chromatog- 
raphy. All want hop the 
bandwagon. Many laboratory which 
had gas chromatograph April 
had one July. 

Should dismayed that 30¢-a- 
quart motor oil ground firebrick 
can exhibit differential delay time 
for the components vapor mix- 
ture? That corn flakes one the 
popular four-letter household deter- 
gents can work? Can any serious gas 
chromatographer, mindful the need 
for breadth choice stationary- 
phase liquids fit instantly the largest 
variety chromatographic occasions, 
doubt the wisdom once ordering 

929 Benzyl Ether 

3035 2-(Benzyloxy)ethanol 

4738 Bis(2-ethoxyethyl) Ether 
P4739 
ethyl] Ether 
P6447 Phthalate 
1968 N,N-Diethylformamide 
5870 N,N-Dimethylformamide 
2627 Sulfone 

7311 Squalane 

5404 Tetra-iso-butylene 
P4770 Tri-iso-butylene 
T4420 Phosphate 

order for $34.30 would fetch him the 
whole group, including enough even 
the more expensive ones treat col- 
umn packing. 

Have made out Distillation Products 
Eastman Kodak Company). Whoever wants 
fuss around looking individual items 
among more than 3700 Eastman Organic 


Chemicals should write the same address 
for List No. 41. 


Prices stated are subject to a 
change without notice. fj 


TRADE MARK 


FOR FURTHER INFORMATION CIRCLE 239 READER SERVICE CARD 
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Modern Foundry Practice 


Edited Howard; Philosophical Library, 
40th St., New York 16, Y., (1959); 
464 pp.; Illus.; $15.00. 


THIS interesting and 
excellently illustrated book 
the list for every foundry- 
man and foundry metallurgist. The 
book admittedly guide British 
foundry practice, but American practice 
erences British molding sands, and 
sources British ailoys are little 
use, but details are excellently 
presented easily readable 

this reviewer’s opinion, the chap- 
ters Pattern Equipment, Moulds 
and Mould-Making, Cores and Core- 
Making, Moulding Machines and Mod- 
foundry practice such Inspection 
Castings, Foundry Work Training and 
Metallurgy are treated superficially 
that one almost wonders why they are 

This hook, coupled with Principle 8s of 
Metal Casting Heine and Rosenthal, 
makes valuable contribution the 
training students who wish obtain 


insight into the foundry industry. 


Low 


Surface Defects Ingots and Their 
Products, 2nd Edition 


and Steel Institute Special Report No. 63; 
The British Iron and Steel Research Assn., ingot 
Surface Defects Subcommittee (Steelmaking 
Div.); 4 Grosvenor Gardens, London, $.W.1, 
England (1958); pp.; $3.50. 


DURING investigation 
into the causes ingot surface defects 
and their influence the product, 
the Ingot Surface Defects 
mittee the British and Steel 
Research Assn. became aware that there 
was lack uniformity the names 
applied the defects 
reduce the confusion terms and 
promote better understanding 
the nature and causes such defects, 
the subcommittee selected those most 
commonly encountered 
them the most apt term. 

The first edition 
appeared 1951 No. The 
Series, and was quickly sold out. 
view the many requests for copies 
what now standard work 
reference, was decided issue 
second edition, with some important 
additional material. Through the cour- 
tesy Richard Thomas and Baldwins 
Ltd., the Steel Company Wales Ltd., 
and John Summers and Sons Ltd., the 
subcommittee has been abie include 
addendum devoted surface defects 
steel strip products. 


SIMPLE 
CONSTRUCTION 


Made from metal sheath over ceramic 


insulated thermocouple wire. 


Metal sheath can bent and weld- 
ments can performed without loss 


insulation. 


Write 3.8 for complete thermocouples. 
for for AerOpak Ceramic Insulated 
Bulletins 


INSTRUMENT COMPANY, 


INC, 
ILL. 


Sales Representatives throughout the United States and Canada 
CIRCLE 240 READER SERVICE CARD 
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Progress Semiconductors, Vol. 


A. F. Gibson, P. Aigrain, and R. E. Burgess; 
John Wiley Sons, Inc.; 210 pp.; $8.50. 


THE THIRD 
Semiconductors treats 
seven subjects. The chapter 
Wilson the Purification 
Germanium and Silicon” covers the 
subject matter some detail from 
chemical viewpoint and with consid- 
erable number references the 
work others. The remaining chap- 
ters are more concerned with variety 
semiconductor properties germa- 
nium, silicon, and silver halides and 
cadmium sulfide. chapter Mason 
and Taylor “Silicon Junction Di- 
discusses the theoretical behavior 
junctions well techniques for 
producing the junctions; the chapter 
concludes with construction procedures 
well short treatment the use 
such diodes. Chapters 
icon” Glicksman, and 
Carriers 
Many and Bray, well chapter 
“Seattering and Drift Mobility 
discuss the theoretical with 
some experimental evidence. 

The chapter Lambe and Klick 
Processes Cadmium Sul- 
The chapter Conduc- 
tivity Silver Halide 
Mitchell serves the same purpose for 
these materials. 

While this volume appears 
information available the various 
semiconductor topics, more useful 
those engaged applied rather than 
fundamental 


Testing Glass Volumetric 
Apparatus 


Hughes; National Bureau Standards Cir- 
cular 602; Superintendent Documents, 
Government Printing Office; 14 pp.; 20 cents. 


ORDER encourage 
high quality the manufacture and ac- 
curacy the use precision glass ap- 
paratus for measuring 
formulated the specifications contained 
this publication. Methods 
brating and using such equipment are 
described, well the tests 
the Bureau and procedures for sub- 
mitting instruments test. The 
information applies burets, pipets, 
and other precision apparatus. 

The admits for test only ap- 
paratus conforming the standards 
lower quality not sufficiently precise 
justify the labor required for its ac- 
curate Therefore users 
such apparatus who wish avail them- 
selves the Bureau’s services should 
insist conformity with the standard 
specification, 
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Com I, ° 50 fees | 

P ete The | 

9-6400 


RECORD MANY 
VARIABLES 
with the 
SARGENT 
RECORDER 


CPATENTS PENDING) 


Here one expertly designed instrument 
Multi-purpose Recorder that measures 
current and voltage and all other quantities 

which can transposed into potential 
current signals. 


THIS RECORDER FEATURES: 

Current Potential Ranges— 

Chart Speeds (Time Range) 

(27 Chart Speeds with Multi-range Attachment) 
—Designed for Bench Operation 


Designed and Manufactured 


SARGENT 


YOU CAN RECORD: 


Thermal Conductivity Dielectric Constant 


Temperature Potential 


Current Conductance 


Light Intensity 


For complete information write for Bulletin 


E.H. SARGENT COMPANY, 4647 FOSTER, CHICAGO ILLINOIS 
DETROIT MICH. DALLAS 35, TEXAS BIRMINGHAM ALA. SPRINGFIELD, 
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NEW Detroit District 


Detrex Chemical Industries, Inc., Thomas 
Kearney, assistant manager, Industrial 


The following 152 members were elected from Div., Box 501, Detroit 32, 
April June 1959, making the total Mechanical Handling Systems, Inc., 


membership ASTM Bishop, vice-president, 4600 Nancy, De- 
troit 12, Mich. 

Colton, Arthur, engineering standards ad- 
ministrator, American Society Tool En- 


Note. Names are arranged members first then individuals—Your ASTM 


Year Book shows the areas covered by the respective Districts gineers, 10700 Puritan Ave., Detroit 38, 
Mich. 
Central New York District and Upco Co., Cleveland, Ohio. For mail: Richards, 
Co. Maus, Roland G., vice-president, Ceresit 
For mail: 250 Hillerest Manor Court, Waterproofing Corp., Chicago, For 
210 Green Bay Rd., Highland Park, 
Washington St., Syracuse Waterloo, City Hall, Waterloo, Iowa. Apex Tire and Rubber Co., Markus Royen, 
Renwick, Frank E., Chicago Gravel Co., 343 505 Central Ave., Paw- 
Russell, M., chief engineer, Penn Controls, Brownell, Peter, supervisor, Research Test- 
Nibco, Inc., Lee Martin, 500 Simp- Goshen, Ind. ing, Fram Corp., Providence 16, 
son St., Elkhart, Schlotter, J., director product develop- Freedman, Herman, plant metallurgist, Ray- 
Atherton, E., vice-president, Forestaire ment, Hoerner Boxes, Inc., Main Street theon Manufacturing Co., Andover, Mass. 
Produc o., Couderay, is. Rd., Keokuk, Iowa. For mail: Suncrest Rd., Andover, Mass. 
Brunauer, Stephen, Basic Resear Stone, William county engineer, Boone Harland, Raymond F., manager, Al- 
Section, Portland Cement Assn., Research County, County Court House, Boone, sop Engineering Corp., Milldale, Conn. 
and I development Laboratory, 5420 Old For mail: Box 174, Boone, Iowa. Kofsky, Irving L., Physics Dept., Technical 
+ Owner, 1e Flood 0., Nass. 
90th St., Chicago 17, Molony, John P., instrument and sonic engi- 
oducts ouderay, Is. ‘ St., ‘orceste wlass. 
Fuller, P., professional engineer, Sherman Cone, Vernon C., chief chemist, Clevite Har- technical service di- 
Smith and Associates, 921 Summer ris Products, Milan, Ohio. mail: rector, Barnstead Still and Sterilizer 
Hagberg, T. W., sales service manager, 211 Ohio. it ae sie 
N. Grant St., Westmont, Il. j. B K Instruments, 
Hipp, J. C., chemical engineer, Centralab, ne., 3044 W. 106th St., Cleveland 11, Ohio. istri 
Keefe Ave., Milwaukee Wis. Kaminski, W., Jr., metallurgical engineer, 
Krol, Adam T., president, Clearing Chemical Wooster Div., Borg-Warner Corp., Old Amerlux Steel Products Cosp., N. Schilling, 
Laboratories, Inc., 4730 Mansfield Wooster, Ohio. vice-president, 100 Park Ave., New York 
For mail: 820 Maplewood Kent, Allen, associate director, Center for 
ba Ave., Chicago 22, Ill Documentation and Communication Re- Dollin Corp., C. R. Muenger, plant manager, 
4 Lucas, Joseph N., manufacturer's representa- search, 11201 Bellflower Rd., Cleveland 6, 600 S. 21st St., Irvington ly Ln 4 ni 
Schade, Willard F., principal engineer, Wil- tion Laboratory, 
denotes Sustaining Member. liard Schade and Associates, 401 Chester surance Co., Madison Ave., New York 
*|A| denotes Associate Member. Twelfth Bldg., Cleveland 14, Ohio. 10, N.Y. 


Howard L., chemical director, Glam- 


| orene, Ine., 175 Entin Rd., Clifton, N. J. 


* ee 3 Lee, Robert H., chief metallurgist, Arthur 

Marantz, I. H., chief engineer, Columbia 
Cable and Electric Corp., 255 Chestnut 
instruments will your 
hardness testing job 


St., Brooklyn 8, N. Y. 
William J., district engineer, Port- 
land Cement Assn., 250 Park Ave., New 
York 17, For mail: Dale St., 

matter what your hardness testing require- 

ments are, there’s Wilson tester 
the job. Choose from this complete selection 
hardness testing equipment: 


White Plains, 

Morrison, William S., Jr., assistant tech- 
nical secretary, American Welding Society, 
39th St., New York City 18, 
For mail: 189-14 Crocheron Ave., Apt. 
104, Flushing 58, 

Pekar, Walter, supervisor buildings, City 
of Passaic, Bureau of Buildings, City Hall, 
101 Passaic Ave., Passaic, 


“Rockwell” Hardness Tester—for most hardness Sakai, T., Chemical Dept., C. Itoh and Co. E 
testing functions. (America) Inc., 425 Park Ave., New York 


Scaperoth, Daniel, executive vice-president, 
Depot Construction Corp., 42-15 Crescent 
St., Long Island City, N. Y. For mail: 
Box 137, Smithtown, 

Frank W., staff chemical engineer, 
Broadway Maintenance Corp., Veon Div., 
22-09 Bridge Plaza, N., Long Island City 


Superficial extremely shal- 
low indentations. 


TwinTester—Combines functions and 
Superficial testers. 


Semi and Fully high-speed testing, 
rates 1,000 pieces per hour. Automatically 


classifies pieces CORRECT, TOO HARD, TOO SOFT. Shimp, Hayes G., Jr., treasurer, 
Pax 866 Willis Ave., Albertson, 
readings, and other unusual applications. Siegfried, Robert L., quality control 
age rarre ., Air Cruiser Div., 
Diamond Flawless diamonds, Write for Air Cruiser Div., Box 
individually calibrated, and highest quality con- Bulletin RT-58 Stewart, Isaac, consulting engineer, Porter 
struction assure perfect testing every time. Rd., West Orange, 
Strier, Murray P., chief chemist, Fulton- 
mail: Sayre Court-2A, Madison, N. J. 
Turer, Jack, technical director of textile ) 
Ave., New York, For mail: 
Wilson Mechanical Instrument Division 346 Broadway, New York 13, 
American Chain Cable Company, Inc. N.Y. 
230-C Park Avenue, New York 17, New York (Continued page) 
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New Members 


Vacca, Frank J., president, Vacca Testing and 
Research Laboratory, 131 Highview Ave., 
East Chester, 


Northern California District 


Bayliss, Peter, director laboratories, Du- 
mont Corp., 607 Irwin St., San Rafael, 
Calif. 

Pirtz, David, associate professor civil engi- 
neering, University California, Berkeley 
Calif. mail: 252 Columbia Ave., 
Berkeley Calif. 

Sorensen, William R., Montrose Ave., 
Daly City, Calif. 


Ohio Valley District 


Ramiah, K., soil engineer, American Test- 
ing and Engineering Corp., 5204 25th 
St., Indianapolis, Ind. For mail: 1623 
Delaware Indianapolis, Ind. 

Skilken, Lee, vice-president, Morris Skil- 
ken and Co., Inc., 696 Broad St., Colum- 
bus 15, Ohio. 

Thomasson, Raymond F., senior technician, 
Santa Railroad, 3611 38th St., Chi- 
eago, Ill. For mail: 211 Wyoming 
Charleston Va. 

Tyler, Leon M., Sr., technical director, 
Howard Paper Mills, Inc., Aetna Paper Co. 
Div., 116 Columbia St., Dayton, Ohio. 
For mail: 1652 Dr., Dayton 
Ohio. 


Philadelphia District 


Waxed Paper Inst., Inc., Dearborn 
Chicago Paul Wolper, Riegel 
Paper Corp., Milford Mill, Milford, 

Campagnoli, Louis, consultant, United Clay 
Mines, Inc., Trenton, 

Field, Joseph, assistant metallurgical engi- 
neer, Bethlehem Steel Co., Inc., Bethle- 
hem, Pa. 

Fineberg, Herbert, director research, 
Glyco Chemical Div., E. Huishing and Co., 
Trenton Ave., Williamsport, Pa. 
For mail: Box 330, Williamsport, Pa. 

Jonas, Ernest A., assistant metallurgical engi- 
neer, Bethlehem Steel Co., 701 Third 
St., Bethlehem, Pa. [A] * 

Raffensperger, P., assistant metallurgical 
engineer, Bethlehem Steel Co., Inc., Beth- 
lehem, Pa. 

Sahlin, Edward T., mechanical engineer, 
Pont Nemours Co., Inc., 101 
Beech St., Wilmington, Del. For mail: 
1302 Kynlyn Dr., Wilmington Del. [A] 

Schreckendgust, Jay G., research physicist, 
physical testing, Pont Nemours 
& Co., Inc., 3500 Grays Ferry Ave., 
Philadelphia 46, Pa. 

Sherwood, Henry M., manager, 
Corp., 188 W. Wingohocking St., Philadel- 
phia 10, Pa. 

Tatman, D. Russell, teaching assistant, Uni- 
versity Delaware, Newark, Del. For 
mail: 107 Martin Lane, Monroe Park, 
Wilmington 


Pittsburgh District 


Bituminous Coal Research, Inc., Richard 
Glenn, supervising chemist, 121 Meyran 
Ave., Pittsburgh 13, Pa. 

Beiler, Clarke, manager, Magnetic Engi- 
neering Dept., 
Corp., Materials Engineering Dept., K-90, 
East Pittsburgh, Pa. 

Fletcher, T., research metallurgist, Brae- 
burn Alloy Steel Corp., Braeburn, Pa. 

Forscher, Frederick, vic e-president, Nuclear 
aterials and quipment Corp., Apollo, 
>a. 

Holt, Marshall, assistant chief, Mechanical 
Te sting Div., Alcoa Research Laboratories, 
Box 772, New Kensington, Pa. 

Jensen, Claude H., electrical engineer, Cop- 
perweld Steel Co., Glassport, Pa. 

Krebs, William S., metallurgist, Wheeling 
Steel Corp., Wheeling Steel Corp. Bldg.., 
Wheeling, Va. 

Nichols, J., research engineer, welding, 
Steel Corp., Applied Research Labo- 
ratory, Monroeville, Pa. 

Sharp, W., works metallurgist, Walworth 
Greensburg Works, Huff Ave., 
Greensburg, Pa. 
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SCHENCK 


Fatigue Testing Machines 


HIGH SPEED—COMPLETELY ADJUSTABLE 
FOR RESEARCH AND PRODUCTION TESTING 


Exclusive Schenck fatigue testers offer more outstanding features. Test 
tensile strength, torsion, bending fatigue any material, soft (rubber- 
plastics) hard (steels). Basic push-pull action. High speed cycling permits 
rapid plotting S-N curves. Built-in controls provide infinitely variable 
adjustment for frequency range, static and dynamic loads. Patented optical 
system measures loads, provides continuous visual inspection. Rubber 
mounts eliminate special foundations. 


Horizontal Machine with program control. 


The Schenck horizontal (above) with long stroke and additional low 
speed drive applies rapid stress reversals with high loads—provides closest 
possible simulation operating conditions. The Schenck PUV vertical 
(below) features many exclusives capacities PB, but saves space through 
vertical design which makes the ideal laboratory testing machine. 


Vertical Machine PUV with program control. 
0.6 tons, 600 8000 CPM, 


Schenck horizontal type (not illustrated). 


Various gripping devices, load multipliers, heating-freezing chambers and program 
controls available for most, not all, models. 


Write Today For Further Information! 
nationwide sales and service precision machine tools 
—from bench lathes boring mills. 

COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK N.Y. 
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New Members 
(Continued from page 89) 


Rocky Mountain District 


Autolene Lubricants Co., Lucas Wilson, pres- 
ident, 1331 W. Evans Ave., Denver 9, 
Colo. 

Denver, City and County of, Board Water 
Commissioners, Mark E. Barber, field engi- 
neer, 144 W. Colfax, Denver 2, Colo. 


Harness, E., city engineer, City and 
County of Denver, 376 City and County 
Bldg., Denver 2, Colo. 


St. Louis District 


Bell, Mildred L., home economics teacher, 
Harding College, Box 1214, Searcy, Ark. 
Fischer, John, Jr., engineer, 348 For- 

sythe, University City 24, Mo. [A] 

Foster, Verne Hollis, quality super- 
visor, The Eagle-Picher Co., Box 290, 
Joplin, Mo. 

John Brown University Library, Olmey, 
professor of engineering, Siloam Springs, 
Ark. 

Missouri Schoo! Mines and Metallurgy, 
Department Civil Engineering, 
Carlton, chairman, Civil Engineering 
Dept., Rolla, Mo. 

Penney, superintendent transmis- 
sion and distribution, Union Co., 
315 N. Twelfth Blvd., St. Louis 1, Mo. 

Poertner, Herbert G., public works director, 
St. Louis County Department Public 
Works, Courthouse, Clayton Mo. 

Schleifer, Nicholas L., technical director, 
Falstaff Brewing Corp., 5050 Oakland Ave, 
St. Louis 10, Mo. 


Southeast District 


Southern Clay Pipe Inc., Lewis 
Young, secretary-manager, Suite 403-406, 

Foster, Charles R., coordinator research, 
National Bituminous Concrete Assn., 1145 
19th St., N. W., Suite 218, Washington 6, 
D.C. 311 First National Bank 

Blk Idg., Vicksburg, Miss. 


measurement 


TENSIONS 


Nouy 
the original 


TENSIOMETER 


Measures surface inter- 
facial tensions the ring 
Precise determina- 
tions matter minutes. 
Upward downward forces 
are read directly—reproduc- 
ible within 0.05 dyne. 
(See ASTM D971-50) 


With platinum 


ring and 
metal case 


For fast, accurate 


SURFACE-INTERFACIAL 


(Another instrument manufac- 
and sold only 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-G Irving Park Road © Chicago 13, Illinois 
Branches and Warehouses—Mountainside, N. J. 
Boston © Birmingham © Santa Clara « Los Angeles ¢ Tulsa 
Houston Toronto Montreal Vancouver Ottawa 
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Gomon, William Rawle, architect, Box 1671, 
Daytona Beach, Fla. 

Hickman, Winford B., chief research and de- 
velopment engineer, Dorsey Trailers, 401 
Hickman Ave., Elba, Ala. 

Johnson, George Z., Jr., professional engi- 
neer, Johnson, Johnson, Johnson, Engi- 
neers, 12 Montagu St., Charleston, 8S. C. 

MacConochie, Ian O., assistant professor 
mechanical engineering, University 
South Carolina, Columbia 

Richards, David T., mining engineer, 3623 
Ibis Dr., Orlando, Fla. 

Strange, Elston, chief analytical chemist, 
Heavy Minerals Co., Chattanooga, Tenn. 

Watson, William A., partner, Pullara, Bowen 
Watson, 2910 Grand Central, Tampa 

Fla. 

Yohalem, J., secretary-treasurer, 

St., Fort Lauderdale, Fla. 


Southern California District 


Pacific Materials Laboratory, Inc., Harold E. 
Babcock, president, 387 Arrowhead 
Ave., San Bernardino, Calif. 

Benton, S., vice-president, Benton, 
2136 Kettner Blvd., San Diego 12, 
Calif. 

Corlew, 
Richfield orp., 
Angeles alif. 
Wilmington, Calif. 

Dresselhaus, Donald F., owner, Dresselhaus 
Engineers, 528 S. Hill St., Oceanside, Calif. 

Gaskell, G., manager, Ace Foundry, 
Ltd., 8240 Marbrisa Ave., Huntington 
Park, Calif. 

Peterson, Elmer A., vice-president and gen- 
eral manager, Rocklite Products, Box 1372, 
Ventura, Calif. 

Spencer, Russel W., senior structures engi- 
neer, North American Auia-Missile Div., 
12214 Lakewood Blvd., Downey, Calif. 
For mail: 9660 Braso Dr., Whittier, 
Calif. 


manager of refineries, 
555 Flower St., Los 
For mail: Box 787, 


Southwestern District 


Cooper, Fred E., chief engineer, The Parkers- 
burg Rig and Reel Co., Division Parkers- 


Sodium 
cuprate, 
Sodium 


Sodium calcium 
Tide phosphate sulfate, Sodi 
magnesium phosphete, Sodium 
phates, Sodium calcium phos 
pate sulfates, Sodium 
Sodiumgcalcium sulfates, 


burg Aetna Corp., 
Tex. 
Greer, H., vice-president, Southwestern 
Laboratories, Box 175, Houston 1, Tex. 
Lawyer, James D., chemical engineer, 
Department the Air Force, Tinker Air 
Force Base, Oklahoma City, Okla. For 
mail: R.R. 1, Box 14K, Choctaw, Okla. 
Texas Western College, Engineering Dept., 
Vanzant, assistant professor, 
Paso, Tex. 


Box 13295, Houston 19, 


Washington (D. C.) District 

Bell, Joseph E., testing engineer, National 
Crushed Stone Assn., Inc., 1415 Elliot 
N. W., Washington 7, D. C. 

Friedrich, Eugene W., aeronautical research 
engineer, National Aeronautics and Space 
Administration, Langley Research Center, 
Langley Field, Va. For mail: 520 S. 
England St., Williamsburg, 


Western New York-Ontario District 


Aber, Jesse E., Jr., town engineer, Town 
West Seneca, Engineering Dept., South 
Ave., West Seneca 24, 

Cox, Gilbert L., technical manager, White- 
head Metals, - Inc., 181 Winton Rd., N., 
Rochester 10, 

Vaughn, E., manager 
Ritter Co., Inc., 400 West Ave., Rochester 


Outside Established Districts 


Columbia Hardbord Co., Johnson, sales 
manager, Box 1874, Seattle 11, Wash. 

Anderson, Robert G., chief metallurgist, 
Hyster Co., Box 4318, Portland Ore. 

Fujita, Robert K., chief chemist, Honolulu 
Gas Co. Ltd., Box 3379, Honolulu Hawaii. 

Johnston, David A., architect, Johnston-Cam- 
panella and Associates, Box 600, Renton, 
Wash. 

Klemgard, head, Chemical Engineering 
Research Section, Washington State Uni- 
versity, Pullman, Wash. For mail: Sky- 
Top, Rt. Box 65, Pullman, Wash. 


(Continued next page) 
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monates, Sodium antimonides, 

im doa Sodium sadmiin tripkosphates, 

Write 


New Members 


Konzen, Allan S., consulting engineer, Wis- 
beck Konzen, 809 Tower Bldg., Seattle 
1, Wash. 

Seattle University Library, Conway, 
librarian, 900 Broadway, Seattle 22, 
Vash. 

Vaughn, Tolerton H., owner, Hawaii Testing 
Laboratory, 2777 Mokumoa St., Honolulu, 
Hawaii. For mail: 3566 Puuku Kai 
Dr., Honolulu 17, Hawaii. 

Weber, F., plant engineer, Central Farm- 
ers Fertilizer Co., Drawer H., Montpe- 
lier, Idaho. 


Other Than Possessions 

Centre Recherches, Cie Generale d’Elec- 
tricite, Jacques Riffard, engineer, rue 
Keller, Paris 15°, France. 

Ciment Quebec, Inc., Nicholas Argendeli, 
chief chemist, St. Basile Portneuf, 
Q., Canada. 

Ciments Portland Belges 
gnies, rue du Midi 18, Brussels, Belgium. 

Continental Surveyor Co., Ltd., Tsay, 
general manager, No. 1-Section Kaifeng 
St., Taipei, Taiwai, China. 

Luigi, director, Istituto Costru- 
zioni Stradali Ferroviarie, Facolta 
gegneria, Universita Posa, Via Diotisalvi 
Pisa, Italy. 

Bennett, George Clarence, chief inspector, 
Hingley and Sons, Ltd., Netherton Iron 
Works, Dudley, Wores., England. 

Bertomeu, F., director-tecnico, Industria 
Refrigeracao A., Caixa Postal 
267, Joinville, Sta. Catarina, Brazil. 

Berwanger, Carl, lecturer, Civil Engineering 
Dept., University Manitoba, Fort 
Garry, Man., Canada. For mail: 150 
Montrose St., Winnipeg Man., Canada. 

Chubb, E., development manager, Bake- 
lite, Ltd., Redfern Road Works, Tyseley, 
Birmingham 11, England. 

Coal Tar Research Assn., McNeil, direc- 
Rd., Gomersal, Leeds, Eng- 
land. 

Friend, D., librarian, United Kingdom 
Atomic Energy Authority, Atomic Weap- 
ons Research Establishment, Main Li- 
brary, Bldg. F6-2, Aldermaston, Berkshire, 
England. 

Geen, Samuel B., senior evaluation engineer, 
Industry and Transportation Div., Inter- 
national Cooperation Administration, 


Bookshelf 


(Continued from page 


Military Handbook Lumber and 
Allied Products MIL-HDBK-7 


U. S. Government Printing Office, Washington, 
(1958); 233 pp.; $1.50. 


THIS HIGHLY informative 
handbook lumber and allied products 
was developed the Forest 
Products Laboratory 
with the Corps Engineers for the 
use the military services for reference 
purposes purchase specifications 
other contractual documents. 

Information contained the hand- 
book value construction engi- 
ceiving clerks, stock and supply clerks, 
and others whose duty 
handling and use these materials. 
Typical chapters deal with such sub- 
jects What Wood 
Grades and Sizes; Strength Wood; 
Wood Preservation; Seasoning, Han- 
dling and Storage Wood 
Maintenance and Repair 
Boxes and Crates; and Receiving and 
Inspection. 
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Operations Mission Pakistan. For 
mail: (USOM/PAR/K) American Em- 
bassy, APO 271, New York, 

Gerry, William G., manager, Terra Engineer- 
ing Laboratories, Ltd., 536 Broughton St., 
Victoria, B. C., Canada. 

Hsu, Hwa-Chung, overseer, South Sea Tex- 
tile Manufacturing Co., Ltd., Miles, 
Castle Peak Rd., Tsun Wan, T., Kow- 
loon, Hong Kong. For mail: 201 Sai 
Yeung Choi St., Ground 
Hong Kong, British Colony. [A] 

Josefsson, Erik Anders Ake, director re- 
search, Stora Kopparbergs Bergslags AB, 
Research Dept., Domnarvet, Sweden. 

Martinelio, S., Ignacio, laboratory operator, 
Parque Resid. San Bernardino, 24-A, 
Av. Javier Ustariz, Caracas, Vene- 
zuela. [A] 

McAlister, William vice-president, 
Thomas Davis Associates, 3960th In- 
Sq., APO 334, San 
Calif. 

McKinnon, Archibald Teale, manager, Stand- 
ard Portland Cement Co., Ltd., Carbon, 
N.S. W., Australia. 

Newfoundland Department Highways, 
Soils Laboratory, 278 LeMarchant Rd., 
St. John’s, Newfoundland. 

Promislow, Albert L., research chemist, Ca- 
nadian Industries, Ltd., Textile Fibre Div., 
Technicial Dept., Postal Bag 2800, Kings- 
ton, Ont., Canada. 

Samson, Georges E., head testing group, 
Anglo Paper Products, Ltd., Box 1456, 
Quebec, Q., Canada. 

Schols, S., production chemist, Produc- 
tion Laboratory, Compania Shell de Vene- 
zuela, Ltd., Apartado 19, Maracaibo, Vene- 
zuela. 

Soifer, John R., president, Alberta Polytubes, 
Ltd., 10641 102nd St., Edmonton, Alta., 
Canada. For mail: 10848 148th St., 
Edmonton, Alta., Canada. 

Swedish Cement and Concrete Inst., Royal 
Institute Technology, Wastlund, pro- 
fessor, Stockholm 70, Sweden. 

Tremblay, Bertin, quality control engineer, 
Chatelaine Hosiery, Ltd., 150 Frontenac 
St., St. Johns, Canada. [A] 

Trupin, M., manager, Ready Mixed Con- 
crete (W.A.), Pty, Ltd., Box Rivervale, 
Western Australia. 

Varden, P., manager, Donald Inspection 
Ltd., 1189 Guy St., Montreal, Q., 
Canada. 


Materials Engineering Design for 
High Temperatures 


Joseph Marin, editor, Dept. Engineering 
Mechanics and General Extension Services, The 
Pennsylvania State University, University Park, 
Pa. (1958); 420 pp.; $9.50. 


THE NINE PAPERS com- 
prising this volume were presented 
specially planned short course, which 
engineers the more recent developments 
the behavior materials elevated 
temperatures and showed how available 
information can applied design 
various high-temperature applications. 
Subjects covered are creep metals; 
deformation properties; low-tempera- 
resonance, and fatigue 
elevated temperatures; thermal stress 
and thermal-stress fatigue; application 
material properties mechanical 
design; creep design nuclear 
reactor applications; structures; 
and creep design applications gas 
turbines. 

The book photo-offset from typed 
manuscript and heavily illustrated with 
charts, graphs, and photographs. Most 
references 
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Protection 


BOX 


* Distillations, 
Extractions 

X-Ray Machines 

Electromagnets 


New literature available 
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NEWS 


News items concerning the activities our members 
will welcomed for inclusion this column. 


ASTM members among the newly 
elected officers the American Ceramic 
Society are: George Spencer-Strong, 
Corp., Md., president; 
Canfield, Steel Corp., Middle- 
town, Ohio, and John Koenig, School 
Ceramics, Rutgers University, New 
Brunswick, J., vice-presidents. 
Bradley, Green Fire Brick Co., 
Mexico, Mo., past-president. 


Anderson, Western Electric Co., 
Hawthorne Works, Chicago, 
retired June 1959. Active ASTM 
technical committee work for many years, 
Mr. Anderson represented Western Elec- 
Committees D-2 Petroleum 
Products and Lubricants, D-9 
trical Insulating Materials, D-20 
Plastics, and D-6 Paper and Paper 
Products. 


Edgar Bain, 513 Maple Lane, 
Edgeworth, Sewickley, Pa., received the 
Ambrose Monell Medal distinguished 
achievement mineral technology’’ from 
Columbia University. Prior 
tirement, Dr. Bain was assistant executive 
vice-president, operations, charge the 
Research and Technology Division, 
Steel Corp. 


Cady 
Testing 
Instruments 
are Known 


FOR BURST TEST 

THICKNESS 
FOR BASIS WEIGHT 


Complete line desk, lab and 
portable micrometers, Burst 
Testers, Scales 


CADY 


COMPANY 


686 Harlem Ave. 
River Forest, 


Write for Brochure. 
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for Accuracy and 
Dependability 


Patrick Cavanagh now vice-presi- 
dent, Premium Iron Ores, Ltd., West, 
Montreal, Canada. Previously was 
director, Ontario Research Foundation, 
Toronto, Ont., Canada. 


Chollar, vice-president, research 
and development, National Cash 
Register Co., Dayton, Ohio, has been 


Richard Barnes, formerly plant elected vice-president the Industria. 
engineer, Western Electric Co., Inc., New Research Inst. 
sultant the director, Design and Con- 
Donald Bigge, formerly metallur- struction Div., Public Buildings Service, 
gist, Chrysler Corp., Detroit, Mich., now General Services Administration, Wash- 
managing engineer, Chemical Engineering ington, Mr. Clark was very active 
Laboratories. the work ASTM technical committee 


C-18 Natural Building Stones, having 
Charles Blank has joined Melpar, been chairman from 1940 1946. 


Inc., Falls Church, Va., staff physicist, also participated the work Commit- 
Chemistry was staff tees C-20 Acoustical Materials and 
chemist, International Business Machines Fire Tests Materials and Construc- 
Corp., Owego, tion. 

Homer Borton, chief Eugene Cornwell, advisory engineer, 
engineer, The Osborn Engineering Co., Film Div., American Viscose Corp., 
Cleveland, Ohio, has been elected president Fredericksburg, Va., retired February 27, 
the Ohio Society Professional Mr. Cornwell was active many 
gineers. ASTM committees, having 


served for years Committee B-3 
Corrosion Non-Ferrous Metals and 
Alloys and E-4 Metallography. 


Kristian Brandt, previously senior 
design engineer, Convair, Division 
General Dynamics Corp., Pomona, Calif., 
is now section chief, SMSA, White Sands Arthur Davidian, formerly director of 
Missile Range, Mex. laboratories, Wamsutta Mills, New Bed- 
ford, Mass., now director consumer 
evaluation laboratory, 
and Finishing Co., Inc., Lyman 


Donald Brown has been appointed 
manager, sales 
Products Dept., General Electric Co., 
Waterford, (Continued next page) 


rapid separation metals 
mercury cathode 


For determination aluminum steel, aluminum 
in zinc base alloys, and other separations. This 
apparatus does faster, more complete job 
analytical separation metals. Example, Dyna- 
Cath quantitatively removes gram iron from 
Bulletin 
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News Members 


Paul DeVerter retired June, 1959, 
from the Humble Oil and Refining Co., 
Baytown, Tex. Mr. DeVerter has been 
very active the work Committee D-2 
Petroleum Products and Lubricants, 
representing his company that com- 
mittee for many years. addition, 
served the Administrative Committee 
District Activities for five years. Mr. 
DeVerter plans continue his interest 
the Society through individual member- 
ship, and also remain the council 
the Southwest District where served 
chairman from 1955 1958. 


Dilworth, Jr., has resigned his 
position director metallurgy, Crucible 
Steel Company America, Pittsburgh, 
Pa. Mr. Dilworth represented his com- 
pany Society membership, and also 
ASTM Committee Steel and A-10 
Nickel, and Related Alloys. 


Field, box Gien Mills, Pa., has 
manager, Research and Development 
Dept., The Atlantic Refining Co., Phila- 
delphia, Pa. Mr. Field joined the So- 
ciety 1951 and plans continue his 
membership. 


succeeding 
Robert Gale secretary and treasurer 
the Association Edison Illuminating 
Companies, New York, 


Alexander Foster, Jr., vice-president, 
Warner Co., Philadelphia, Pa., had been 
awarded honorary life membership the 
Board Direction the National Ready 
Mixed Concrete Assn. received 
plaque the organization’s February 
convention New Orleans. 


George Geiger, development and 
research, The International Nickel Co., 
New York, Y., retired the end 
May. For many years Mr. Geiger served 
ASTM Committees A-10 Shipping 
Containers and B-4 Metallic Materials 
for Electrical Heating, Electrical Resist- 
ance, and Electrical Contacts. 


Louis Georgevits now head 
Casein Section, Borden Chemical Co., 
Bainbridge, 


Nelson Getchell has been named 
manager, Technical Section, Utilization 
Research Div., National Cotton Council, 
Washington, 


Nelson Gothard, member ASTM 
since 1930, retired May 31, 1959. was 
chief chemist the Sinclair Refining Co., 
Harvey, Ill. Over the years, Mr. Gothard 
has been very active ASTM technical 
committee activities, having served 
Committees D-2 Petroleum Products 
and Lubricants, D-19 Industrial Water, 
D-15 Engine D-21 
Wax Polishes and Related Material, D-4 
Road and Paving Materials, D-8 
Bituminous Materials for Roofing, Water- 
proofing, and Related Uses. 


Sidney Greenfield now research 
associate, Asphalt Roofing Industry Bu- 
reau, Washington, Previously 
was research engineer, California Research 
Corp., Richmond, Calif. 

David Greer, consulting soils and 
Greer Engineering Associates, Inc., 
J., announces the merger 
his business with that Woodward, 
Clyde, Sherard Mr. 
Greer will continue charge the 
Montelair office, which will operate under 
the name Greer Engineering Associates, 
division Woodward, Clyde, 
Sherard, and Associates. 

Victor Grotlisch, chief, Naval Stores 
Branch, Tobacco Div., Agricultural Mar- 
keting Service, Dept. Agriculture, 
Washington, C., retired after years 
service. Mr. Grotlisch,,a member 
the Society since 1931, Has been very 
active the work Committee D-17 
Naval Stores, having been chairman from 
1942 1958. has also participated 
the activities Committees D-1 Paint, 
Varnish, Lacquer and Related Products, 
Tests Materials and Construction, and 
E-8 Nomenclature and Definitions. 
June, 1959, Mr. Grotlisch received the 
ASTM Award Merit. 


Childress Gwyn, Jr. now special 
projects Gibson Electric Co., 
Delmont, Pa. Formerly was technical 
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Reliable, Consistent Test Results 


OREC 0300 Automatically Controlled Ozone Test Chambers 


. certain factors associated with 
manual ozone measurement 
and contro! sug- 
gested the need 


for Automatic- 

ally Controlled 
Chambers .. . 


Orec 0300 Series employ an *electronic-chem- 
ical loop feed back servo system to achieve 
and precisely maintain chamber ozone concen- 
trations. 


Orec 0300 with Dynemic Stretching Apparatus. 


patent pending 


Write for illustrated brochure 


OZONE: 


TEST CHAMBERS, MODELS 
AUTOMATIC CONTROL SYSTEMS 
RECORDING INSTRUMENTATION 
STRETCHING APPARATUS 
MEASUREMENT INSTRUMENTATION 
GENERATORS 

TESTING SERVICE 

RESEARCH DEVELOPMENT 


Ozone Research and Equipment Corporation 


3840 North 40th Avenue 


Phoenix, Arizona 
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News Members 
(Continued from page 93) 


adviser, Engineering and Sales Dept., 
Metals and Controls Corp., Attleboro, 
Mass. 


Weston Harmon, quality control 
supervisor, Kelsey-Hayes Co., New Jer- 
sey Div., Clark, J., now test engineer, 
North American Aviation, Inc., Los 
Angeles, Calif. 


Robert Heyer, supervising metal- 
lurgist, Research Armco 
Stee! Corp., Middletown, Ohio, received 
plaque awarded the Columbus 
Chapter the American Society 
Metals commemorate the first 
Harder Memorial Heyer 
presented talk Steel 
Sheets—Mechanical and Crystallographic 


Jean Hittle, previously with the 
Rieth-Riley Construction Co., Inc., South 
Bend, Ind., now professor highway 
engineering, Purdue University, Lafayette, 


Ind. 


Giles Hopkins, director informa- 
tion, Man Made Fiber Producers Assn., 
350 Fifth Ave., New York, Y., will 
become associated with American Con- 
ditioning House consultant. 


Konrad Kahl, formerly process and 
Raytheon Manu- 
facturing Co., Maynard, Mass., now 
consultant engineer for Konrad Kahl and 


HOGGSON 


Associates, Chadds Ford, Pa., Milwaukee, 
Wis., and Cleveland, Ohio. 


Allan Kidder, research engineer, 
Philadelphia Electric Co., Philadelphia, 
Pa., has been elected president the 
Engineering Center the Delaware 
Valley. 


Edward Kilcawley, professor and head 
the Division Soil Mechanics and 
Sanitary Engineering, Rensselaer Poly- 
technic Inst. Troy, has been ap- 
pointed the New York State Air 
Pollution Control Board Governor 
man ASTM Committee D-18 Soils 
for Engineering Purposes. 


Augustus Kinzel, vice-president, 
research, Union Carbide Corp., New 
York, received the Stevens Powder 
Metallurgy Medal for his contribution 
the advancement the field powder 
metals. This medal given the 
Stevens Institute Technology. 


Joseph Knasiewicz, formerly quality 
control engineer, Ford Motor Co., Air- 
eraft Engine Div., Chicago, now 
quality control engineer, Aerojet-General 
Corp., Sacramento, Calif. 


Paul Kuhne has been appointed 
associate director research, Gulf Re- 
search and Development Co., Harman- 
ville, Pa. was formerly director, 
Refinery Technology Laboratory. 


Robert Lace, formerly technical 
director, Michigan Chrome and Chemical 


Co., Detroit, Mich., now advance 
engineering, General Electric Co., Ap- 
pliance Park, Louisville, Ky. 


Frank LaQue, vice-president, De- 
velopment and Research Div. The 
International Nickel Company, Inc., New 
York, Y., has been appointed the 
National Academy Sciences repre- 
sentative the American Chemical So- 
the Advisory Panel the Metal- 
lurgy Division the National Bureau 
Standards. Mr. LaQue President 
ASTM. 


Laughlin, former manager for 
Armstrong Tire and Rubber Co., Natchez, 
Miss., now technical assistant staff 
management, Bendix Aviation Corp., 
Kansas City, Mo. 


Robert John Liggett, formerly chemical 
engineer, Tiona Petroleum Co., Phila., 
Pa., now refinery representative, Elk 
Refining Co., Charleston, Va. 


Dr. Paul Lindenmeyer, research 
chemist, Visking Co., Chicago, now 
manager pioneering research. 


Seymour Livis, previously engineer, 
Canadair, Ltd., Montreal, Q., Canada, 
now technical engineer, Courtaulds 
Moulded Products, Cornwall, Ont., Can- 
ada. 


William Mader named vice- 
president, technical services, Oberdorfer 
Foundries, Inc., Syracuse, 
merly was chief metallurgist. 


(Continued next page) 
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for rubber testing standards 
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Mold Metal Test Piece 


Mold For Making Adhesion Test Pieces 
D429-47T. METHOD 


This but one many Hoggson molds for making standard test 

samples for not only adhesion, but also abrasion, flexing, compression 

and rebound. Als> hand-forged dies for cutting various test samples 

from sheet rubber, plastic, other synthetics. Describe your problem 

A 


HOGGSON PETTIS MANUFACTURING CO. 133 Brewery St. 


Pac. Coast: Royal, Inc., Downey, 
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News Members 


Canadian Wanson Combustion Equip- 
ment, Ltd., Westmount, Montreal, Q., 
Canada. Formerly was manager 
engineering, Ltd., 
Montreal. 


John Magos, director research, 
Crane Co., Chicago, has been ap- 
pointed director engineering. 


Robert Matters was named head 
Allis-Chalmers Mfg. Co.’s new Materials 
Engineering Section, Steam Turbine 
Dept., Milwaukee, Wis. 


Gordon Meldrum has been appointed 
assistant chief metallurgist Republic 
Central Alloy District, 
Massillon, Ohio. 


Mulqueen, Veterans Administra- 
tion, Washington, C., retired recently. 
represented the Administation 
Committee C-20 Acoustical Materials 
since 1949. 


Owens, formerly city engineer for 
the City San Francisco, Calif., now 
director Works. 


Allegheny Ludlum Steel Corp., West 
Leechburg Div., Leechburg, Pa., retired 
recently. Mr. Paulin joined ASTM 
1948, and had served Committee 
Steel. 


Charles Pierson, Jr., previously 
technical director, Southern Cement Co., 
Birmingham, Ala., technical 
director, Marquette Cement Manufac- 
turing Co., Chicago, 


John Redmond, former vice president, 
metallurgical research and development, 
Kennametal Latrobe, Pa., has joined 
Firth Sterling, Inc., Pittsburgh, Pa. 


Horace Reeves, Jr. now project 
engineer, Atlantic Prestressed Concrete 
Co., Trenton Formerly was 
general manager, Horace Reeves 
Construction Co., Inc., Swarthmore, Pa. 


Frank Reinhart, chief, Plastics 
tion, National Bureau Standards, has 
been elected Distinguished Member 
the Society Plastics Engineers recogni- 
tion his professional eminence the field 
plastics. Dr. Reinhart extremely ac- 
tive ASTM, particularly Committee 
D-20 Plastics, and currently serving 
chairman that committee. 


Chester Richards, formerly metal- 
lurgist, The Clinton Machine Co., Maquo- 
keta, now vice-president, Ductile 
Tron Foundry Rock Island, Inc., Rock 
Island, 


Products Application 
kington Bros. Ltd., St. Helens, Lancashire, 
England. Previously was head, Physi- 
Test Laboratory, Ashdowns, Ltd., 
Helens, Lancashire, England, 


Stuart Ross now section manager, 
Aeronutronic Systems, Inc., subsidiary 
Ford Motor Co., Newport Beach, 
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atever your testing 


problem might be..... 


For large scale micro, fatigue static testing metallic 
materials, specimens, structures parts. 


AMSLER (founded 1854) the world’s oldest and most experi- 
enced manufacturer testing machines and mathematical 
instruments. This century experience reflected each 
and every one the more than 200 AMSLER testing 
machines. 


TEST RANGES 


STATIC TESTING for tension, compression, bend, shear, 
creep, etc., temperatures from —375°F and 
loads from few grams 2,500,000 Ibs. 


FATIGUE TESTING unilateral, fluctuating alternating, 
compression, bending, tension, shearing, torsion, etc., low 
high temperatures and speeds 250 cycles/minute 
hydraulically, 300 cycles/second electronically. 


The AMSLER VIBROPHORE has opened new horizons 
high speed fatigue testing and convenient determination 
damping characteristics and dynamic modulus elasticity. 
Machines this versatility, coupled with the AMSLER 


lic Pulsating Tester cover dynamic test range from 
250,000 Ibs. 


Whether your problem tensile test 0.0005” strand 
platinum wire fatigue test 70-foot pre-stressed con- 
crete beam, AMSLER has the machines and skill provide 
you with exact answer. 


Tell what your problem is. 


CARL HIRSCHMANN 


PARK AVENUE MANHASSET, 


Branches: 6015 Cicero Ave., Chicago 46, 
5124 Pacific Blvd., Los Angeles 58, Calif. Carl 
Hirschmann Co. Canada Ltd., 5112 Dundas St. 

West, Toronto, 


Swiss precision with American service 
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Calif. Formerly was research metal- 
lurgist, Chrysler Corp., Detroit, Mich. 


Libbey-Owens-Ford Glass Company 
has announced that Dr. Joseph Ryan 
has been named general director re- 
search and development, and Dr. Roy 
Wampler has been appointed director 
research continue until replacement 
named. Dr. Wampler had requested 
retirement effective January 1960. 


Lawrence Seabright, formerly metal- 
lurgical engineer, Acme Steel Co., Chicago, 
has joined Amphenol Electronics 
Corp., Chicago, engineering project 
manager. 


Sherwood Seeley, formerly technical 
director, Joseph Dixon Crucible Co., 
Jersey City, J., has been named vice- 


Dr. John Sullivan, technical director, 
Battelle Memorial Institute, Columbus, 
Ohio, was recently honored the Ameri- 
can Ceramic Society through lifetime 
extremely active ACS, and has been one 
the strong workers ASTM Com- 
mittee C-8 Refractories, having served 
Sullivan received the ASTM Award 
Merit 1952. vignette Dr. Sullivan 
appears the Battelle Technical Review 
May, 1959. 


Edward Bruce Tilley now with Pacific 
Alloy Engineering Corp., Cajon, 
chief metallurgist. Formerly was 
Convair-Astronautics, 
division General Dynamics Corp., 
San Diego, Calif. 


Glass Container Mfg. Inst., New York, 
Y., now technical director, Owens- 


John Welty, previously resident 
chief metallurgist, Solar Aircraft Co., San 
Diego, Calif., now assistant director 
research, applied research activities. 


Wreath, supervisor, quality con- 
trol, Victor Chemical Works, Chicago 
Heights, has been elected director 
the Chicago Section the American 
Chemical Society for two-year term. 


DEATHS 


Allen, chief, Civil Engineering 
Branch, Tennessee Valley Authority, 
Chattanooga, Tenn. (recently). Mr. Allen 
represented the Authority Committee 
B-1 Wires for Electrical Conductors 
Steel. 


Robbins, chief chemist, Caribbean 


president, research. Illinois, Paper Products Div., Toledo, 


Ohio. 
Walter Sinclair, supervisory mate- 


rials engineer the Naval Ex- 
periment Station, Annapolis, 
tired from federal service March 31, 
1959, after more than years the 
Station. Mr. Sinclair served ASTM 
technical committees C-16 Thermal 
Insulating Materials, D-11 Rubber 
and Rubber-Like Materials, and 
Methods Testing. 


Melville Uffner now chief chemist, 
Perlfoam, Houston, Tex. Previously 
was chief chemist, Thompson, Weinman 
and Co., Montelair, 


Walton has been appointed 
director metallurgy, Crucible Steel 
Company America, Pittsburgh, Pa. 


Robert Edward Weigle, 
search associate, Polytechnic 
Inst., Troy, Y., now associated with 
Watervliet Arsenal, Research Branch, 
Watervliet, Y., director research. 


Joseph Stevens has been elected 
president Baker Chemical Co., 
Phillipsburg, Formerly was 
director organic research. 


TABLE MODEL ELECTRO-HYDRAULIC 


Now model Electro-Hy- 
draulic Tensile Tester with features 
now found only expensive 
floor models. 


Ranges from pounds full scale 
150 pounds full 


Pulling speeds adjustable between 
and inches per minute. Other 
speeds available 250 inches 
per minute, 


Large selection grips for every 
testing need. 


Meets 


eral Specifications. 


THWING-ALBERT 


5339 Pulaski Avenue 


-and Fed- 


Refining Co., Bayamon, Puerto Rico 
(December, 1958). Mr. Robbins repre- 
sented his company membership the 
Society. 


Earl senior highway 
engineer, Physicul Research Branch, Bu- 
reau Public Roads, Dept. 
Commerce, Washington, (April 20, 
1959). Mr. Sutherland had been mem- 
ber the Society for almost years. 


Samuel Zerfoss, National Bureau 
Standards, Washington, (recently). 
Dr. Zerfoss represented the Bureau 
ASTM Committee C-8 Refractories 
since 1955. 


TENSILE TESTER 


Ideal for testing paper, foil, yarns, 
plastic films, textiles, ete. 


Available and inch strokes. 


Rugged construction built give 
years service. 


Only inches high. Base meas- 
ures inches inches. 


Write for complete informa- 
tion. 


INSTRUMENT COMPANY 


Philadelphia 44, 


#159 
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THE MOREHOUSE 


STANDARD 
MEASUREMENT 


The Morehouse Proving Ring widely known for 
repeatability and maintenance cali- 
bration over long periods time. With accuracy 
1/10 1%, ideal for the calibration load 
cells, universal testing machines, torque dynamometers, 


stands, weighing systems force 
measurement equipment. 


Complete specifications both 
compression and combination com- 
rings are listed 
Bulletin 159. shown are the 
many available accessories which 
facilitate calibration procedures. 


Territories open for qualified 
manufacturer’s 
representatives. 


MOREHOUSE MACHINE CO. 


1742 Sixth Ave. York, Pa. 
CIRCLE 253 READER SERVICE CARD 


the GENUINE 


HARDNESS TESTING MACHINES 
made the Alpha Co. 
Sweden and available from 
our stock New Rochelle 


Never 
ACCURACY AND 
CONSTANCY cali- 
standard 3000kg test 
error plus minus 


Write for Bulletin 
No. A-18 


INDUSTRIES, 


RING 


combustion 
apparatus 


for determination halogens, 
sulfur, traces metals, etc., 
organic materials 


simplified technique for catalytic combustion organic 
materials oxygen. The procedure converts organic 
materials into soluble products which are 
then analyzed usual inorganic gravimetric volu- 
metric methods. 


Consisting heavy wall flask, borosilicate glass, with 
ground glass stopper with attached platinum wire gauze 
sample carrier and specially cut low ash paper sheets which 
serve sample holders. 

use, sample placed the platinum carrier and the 
flask charged with small amount absorbing liquid 
and with free-flowing oxygen. The paper ignited; stopper 
with sample seated the flask and flask inverted 
angle. Combustion proceeds high temperatures and com- 
bustion products are absorbed the liquid. Titrations can 
then made directly the flask. 

Results compare favorably, i.e., within +0.3%, with con- 
ventional methods. Because low cost, time and space 
saving features, the method use for many 
substances which undergo complete combustion. 

See Wolfgang Mikrochimica Acta, 1956, Heft 1-6, 
pp. 869-876. 


6470-E. Combustion Apparatus, 
Flask), above described, 300 capacity, for 


6470-G. Ditto, above but with 500 flask, for samples 


SAMPLE IGNITION 


SAMPLE IN 
PAPER 


PLATINUM 
SAMPLE CARRIER 


ABSORPTION 
LIQUID 


vs STOPPER WITH 


GROUND JOINT 


PAPER HOLDER 


ARTHUR THOMAS CO. 


Laboratory Apparatus and Reagents 
VINE STREET THIRD 
PHILADELPHIA PA. 


More and More Laboratories RELY THOMAS 
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TIME ALL 
CONSTRUCTION 
TESTING 
WITH 


FOR LABORATORY 
JOB-SITE USE 


MEETS THE ASTM AND 
AASHO SPECIFICATIONS 
FOR HYDRAULIC CONCRETE 
TESTING MACHINES 


WRITE FOR 

COMPLETE 
CATALOG 


AVE. CHICAGO 39, ILL. 
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The Metallurgy Vanadium 


William Rostocker; John Wiley & Sons, Inc.; 
1958; 185 pp.; $8.50. 


wealth detailed in- 
formation, much critically reviewed 
and all clearly set forth, contained 
this small volume. Separate chapters 
are devoted extraction the metal 
from its ores and compounds and the 
technology the metal, including melt- 
ing, casting, forging, extrusion, ma- 
chining, and other common processing 


operations. The constitution those 
alloy systems that have been partially 
totally established and the physical 
and mechanical properties the metal 
and its alloys are covered considerable 
detail. Included also chapter 
oxidation the pure and alloyed metal 
along with the problem the attack 
its oxides other metals. One chapter 
deals with corrosion and embrittlement, 
another with metallography, and 
closing chapter devoted the more 
widely known use vanadium 
loying agent, not only steels but 
titanium and complex alloys. 

Dr. Rostocker most completely 
home the field which has con- 
tributed much important data from 
his own researches and those his as- 
sociates, namely, the pure metal and its 
alloys, and their manipulation, their 
properties, and their potential uses. 

Elsewhere, this reviewer 
somewhat critical, for there are “sins 
resulting either from failure 
the author extend his search back 
far enough time from failure his 
informants impart all that should 
have been presented. 
sidering the attack vanadium pent- 
oxide metals, first observed 
the early days the mercury boiler, 
the importance the presence sulfur 
compounds should have been covered 
well the fact that early, not the 
first, suggestion combating this dif- 
ficulty may found in-a 
the ASTM Proceedings (Chapter Ref. 
5). 

Many patents are referred to, but the 
patent search has been 
the treatment the extractive metal- 
lurgy the metal unfortunate that 
there reference the Jenness pat- 
ents separation sulfur chlorides 
volatilizing temperatures well below 
those the simple chlorides, the 
Robertson patent the quenching 
the vanadates, Dunn, al, 
precipitation hydrated instead 
sodium hexavanadate, all which have 
had extensive commercial use are 
closer economical application than 
some recent developments that are dis- 
cussed detail. 

Other absences have been noted along 
with some minor inconsistencies, but 
such may found any volume 
technological field. The book will serve 
metallurgy not -heretofore 
while its critical approach and search for 
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explanation observed phenomena will 
value other researchers. 


JEROME STRAUSS 


Elements Water Supply 
Waste-Water Disposal 


Gordon Fair and John Geyer; John Wiley 
and Sons, Inc. (1958); 615 pp.; $8.95. 


Water Supply and Waste-Water 
Disposal 

Gordon Fair and John Geyer; John Wiiey 
and Sons, Inc. (1954); 1000 pp.; $16.00. 


THE READER may sur- 
prised the double reference presented 
comparison two books, the same 
authors, the same subject. The 
reader may then select that which best 
suits his purpose. 

“Water Supply and Waste-Water 
(1954) important con- 
tribution the science sanitary en- 
gineering. has provided 
searcher and practising engineer with 
the best reference ever compiled the 
subject. The newer 
Water Supply and Waste-Water Dis- 
(1958) easily read, simplified 
tended undergraduate text and 
this end useful collection 175 prob- 
lems appended. Comparison these 
works shows that many the topics 
originally treated separately are com- 
bined and simplified the new book. 
The only complete deletion chapter 
dealing with statistical 
data. 

“Elements” less thorough and the 
subject matter presented 
tensively. This very noticeable 
the fundamental biological and chemi- 
discussions. The undergraduate 
student will obtain parallel training 
these areas, but the working 
will appreciate the review 
ences provided the earlier work. 

The authors have combined the sub- 
jects water supply and waste-water 
disposal. This the 
scientific basis the same although the 
art handling the problems may differ. 

“Elements” has twenty chapters. 
The first ten include the subjects hy- 
drology, collection surface and waste 
water, transmission, distribution, flow, 
and systems design. The 
chapters deal with treatment processes 
such sedimentation, flotation, filtra- 
tion, chemical and biological treatment, 
purification and destruction natural 
growths, taste, and odors are included. 

Neither book emphasizes industria! 
waste treatment, but the principles out- 
lined are applicable these specialized 
problems. Both contain working dia- 
gram for solution the Hazen-Williams 
formula. 

opinion that will use- 
ful undergraduate text, but the graduate 
student practising engineer will prefer 
the earlier, more detailed book. 

BAKER 
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Introduction Stress Analysis 


Charles O. Harris; The Macmillan Co. (1959); 
330 pp.; $7.40. 


THIS undergraduate 
textbook covering the 
tionally known Ma- 
combination stress analysis and 
strength materials. not clear 
that change title justified. 
Professor Harris can point out that the 
course contains more stress analysis 
than strength materials and this 
would right. Perhaps correct 
name for university 
course would “Elementary Stress 
Analysis and Strength 
but this too lengthy. Leaving this 
debatable matter, can said that 
Professor Harris’ work written with 
notable clarity and conciseness. 
sentials strength theories, creep, 
impact, and stress concentra- 
tions are included. There even 
appendix the resistance wire strain 
gage. Although the book primarily 
for use connection with the above- 
mentioned course, would seem that 
might interest some ASTM 
members engaged testing who might 
wish have available compact 
text recent origin reference. 

Pererson 


Building Code 


National Board of Fire Underwriters, 85 John 
St., New York 38, N. Y. (1955). 


ATTENTION 
cently been called this code, 
mended and published the National 
Board Fire Underwriters. 
code has its rightful place among 
small group model building codes 
which are available and are sponsored 
visions the code are based min- 
imum requirements for 
protection life and property from 
fire, including necessary provisions for 
performance-type code which 
allows the use any material, type 
assembly, method construction, 
style architecture that meets the 
bility, and fire resistance. 

interesting note that con- 
siderable number ASTM standards 
are given for reference purposes the 
appendix, well other applicable 
national standards. 

The last full edition was 1955, with 
amendments issued since 
Copies this code are available from 
the publisher, free charge for study 
local code committees for use 
When quantities are desired, there 
nominal charge $75.00 per 100 for the 
complete code, and $20.00 per 100 
for the abbreviated edition. Fifty free 
copies the edition will furnished 
municipalities adopting the code. 
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The NEW Series BH100 


THE INSTRUMENT 
with the TAPE-SLIDEWIRE 


SIZE... 
THE ACCURACY 


STANDARD INSTRUMENTS! 


Resalution: part 10,000 
LABORATORY PRECISION for the operating plant. 
COMPATIBLE with any transducer—AC DC. 


For strain gage, linear differential transformer, thermocouple, 
thermistor, resistance thermometer, pulse variable fre- 
quency circuits systems. 


Parabolic logarithmic functions are linearized for direct 
digital reading. 


Every scale unit calibrated value. 


Produced the makers the jet engine Analyzer... 
worldwide military and airline use! 


* TRADE MARK 


Full information is available for the asking? 


INSTRUMENT 
INC. 


3479 West Vickerv Fort Worth Texas 


Sales-Engineering Offices: 
ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L.I., N.Y¥., WICHITA, KAN, 
TORONTO, ONT. (George Kelk Ltd.), MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 


Visit Booth No. 847, ISA Show—Chicago 
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NEWS NOTES 


Laboratory Supplies and Testing Equipment 


Note.—This information based literature and statements from apparatus manufacturers and laboratory supply houses. 
The Society not responsible for statements advanced this publication. 


LABORATORY ITEMS 


X-Ray new line 
metallurgical comparison standards for 
rapid, highly accurate determinations 
chromium, nickel, and manganese 300 
and 400 series stainless steels using con- 
ventional X-ray fluorescence techniques 
now available. 


Alloyd Research Corp. 3127 


new instrument, the 
Thermopositor, collecting 
minute size and depositing them filter 
paper, electron microscope screens, and 
other substrates has been announced. 
Samples include: dust, smoke, fog, mist, 
bacteria, pollen, mole spores, and others, 
small size can seen down the 
limits resolution the electron micro- 
scope. 

American Instrument Co., Inc. 


3128 


Delay Lines—A new development 
ultrasonic delay line design allows 
per cent reduction diameter the stock 
and per cent reduction weight 
the fused quartz required. 

Arenberg Ultrasonic Laboratory, Inc. 

3129 


With infinitely variable speed over wide range 
possible for the operator select the exact speed 
desired for the particular sample hand. The complete 
speed range controlled turning knob. crank- 
ing required change speed, belts, pulleys 
mechanical clutches are used, eliminating the source 
most vibration present other variable speed polish- 
ers. The electronic control accomplished through the 
use only one vacuum tube and the complete elec- 
accessible the outside the motor. 


The 1851 Polimet series furnished the Buehler 
steel polishing tables, finished silver gray hammer- 
tone. The top and edges the table are black 
One, two, three unit tables are available. 


Portable portable, di- 
rect-reading, precision ohmmeter provid- 
ing accuracy previously available only 
with resistance bridge, now offered. 

Associated Research, Inc. 3130 


Temperature Regulator—New temper- 
ature regulator for proportional control 
water, gas, low-pressure steam de- 
signed for all applications where self- 
contained valve assembly may 
ticularly suited. 


Barber-Colman Co. 3131 


Ultrasonic Flaw brand 
new ultrasonic test instrument, the Sono- 
ray Model has been announced. This 
instrument operation, 
convenient size and weight for field test- 
ing, yet preserves the flexibility required 
for laboratory requirements. 

Branson Instruments, Inc. 


3132 


Strain Gages—Three 
curacy, MetalFilm strain gages are now 
available. All three gages have many, 
diverse applications. Some the latest 
are high-speed aircraft, missiles, and 
jet engines. Two the gages are fully 


temperature-compensated for four alloys. 
The Budd Co. 
Tatnall Measuring Systems 


3133 


Voltage lightweight port- 
able instrument for converting low-voltage 
high-voltage direct current has been 
developed. 

Central Scientific Co. 3134 

Impedance Plotter—The VILP (Vector 
Impedance Locus Plotter), portable, 
laboratory instrument designed measure 
continuously and plot automatically and 
simultaneously the rectangular compo- 
nents, resistance and reactance, the 
equivalent series complex impedance any 
passive electrical element announced. 

Chesapeake Instrument Corp. 3135 


Tension Ring—The tension ring 
small and simple device for applying and 
maintaining load tensile specimen. 
based the principle the elastic 
proving ring, which the standardizing 
device used for calibrating testing ma- 
chines. 

Custom Scientific Instruments, Inc. 3136 


Strain Gage Data Recorder—Simple, 
reliable, and economical method for re- 
cording digital form the output strain 
gages provided the new data record- 
ing system. Particularly useful where 


(Continued next page) 


NEW NAME 
METALLOGRAPHIC POLISHERS 


VARIABLE SPEED—100-1200 r.p.m. 

QUIET OPERATION 

VIBRATION FREE 

EASY CONTROL 

HIGH h.p. 

INTERCHANGEABLE BALANCED WHEELS 
VITREOUS FINISHED, EASY CLEAN BOWL 


APPARATUS 


2120 GREENWOOD ST., EVANSTON, ILLINOIS, U.S.A. 
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Laboratory 


“mass testing similar 
units must done, the system will test 
structures, valves, and other metal prod- 
ucts and give stress data immediately 
usable pounds per square inch. 

3137 


Datex Corp. 

Recorder—For budget-conscious labo- 
ratory directors, the Recordall, popular, 
all-purpose laboratory recorder avail- 
able. 

Fisher Scientific Co. 3138 


Concrete Tester—The new Model QC- 
500 designed specifically for testing 
in., and in., high-strength con- 
crete cylinders; capacity 500,000 

Forney’s, Inc. 3139 

Power continuously adjust- 
able, 120-w, regulated power supply (Type 
1205-B) providing uniform performance 
over 300 d-c, output range (at 
200 ma, maximum), whose over-all size 
one fifth that conventional equipment, 
has been announced. 


General Radio Co. 3140 


Disposable practical, low- 
cost line disposable clothing for indus- 
trial laboratory, institutional, and com- 
mercial use has been announced. 


General Scientific Equipment 


Force Calibrator—The new Model 170 
portable digital indicator and force 
brator announced. dual-purpose in- 
curacy, portable, field indicator 
calibration standard for weight, force, and 
thrust measuring systems. 


Gilmore Industries, Inc. 3142 


Environmental Chamber—Model 8LE- 
CO2 ft, refrigerated liquid car- 
bon dioxide controlled temperature- 
+450 The cabinet heavily in- 
sulated with combination Kaylo high- 
temperature insulation and glass wool. 
motor circulates air assure uni- 


form temperature throughout working 
chamber. 
Harris Refrigeration Co. 3143 


important new line 
thermometers has been developed. 
thermometers, each 
thermometer head made sharply- 
defined triangle shape that keeps the in- 
strument from rolling off table tops 
other surfaces. 


H-B Instrument Co. 3144 


new photoelectric gloss- 
meter has been designed for papers, paints, 
plastics, waxes, floor coverings, and textile 
yarns, fibers, and fabrics. Accuracy 
assured precise machine construction 
and assembly all optical components. 
Adaptability the instrument both 
standard and new gloss tests achieved 
building elements the incident and 
reflected light beams onto aluminum 
blocks which are mountable either 75, 
60, 45, deg. 


Hunter Associates 3145 


Force Gages—Test engineers will 
interested new line precision me- 
chanical force gages, holding 
the maximum dial reading, which can 
instantly reset zero the touch 
finger. 


Hunter Spring Co. 3146 


Spectrograph—A 
spectrograph offers high optical speed and 
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ANNO 


UNCI 


NEW 
TENSILE TESTER 
FOR 

WIRE 
TERMINALS 


ACCURATE 
FAST 
COMPACT 


LOW COST 


PORTABLE 


THE HUNTER MODEL TERMINAL PULL TESTER 


The Hunter Model 
Tester ideal for testing 
wire cable assemblies under 
MIL-T-7928 (ASG). 


detailed literature onthe 
Quality Control De- 
partment. 


Hunter’s growing line quality control 
equipment— brings laboratory accuracy 
production-line testing full- 
scale reading).Though find adapt- 
able many other tensile tests ranges 
0-500 pounds, its special job 
checking the secureness solderless ter- 
minals crimped wire. Automatically 
opening and closing jaws grip the wire 
sample; turret-type gage head indexes 
quickly hold any size terminal; load 
applied preset rate adjustable 
air cylinder; and breaking registers 
and held direct-reading dial until 
reset touch the quick-reset tab. 
Over-all speed testing ten times 
faster than conventional methods. 

Whether you attach terminals your 
plant, are supplied with wire assemblies 
—whether you use the plant the 
Tester will help 
you establish useful standards and control 
quality sample testing. 


HUNTER SPRING COMPANY 


Division American Machine and Metals, Inc. 


Spring Avenue, Lansdale, Pennsyivania 


SPRINGS + STAMPINGS «© QUALITY CONTROL EQUIPMENT 
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Laboratory 
(Continued from page 101) 


good dispersion, resolution, and spectral 

coverage the ultraviolet 

regions. 
Jarrell-Ash 


Fume Hood—The 
storage Fume Hood said achieve 
economies space, installation, and 
operating cost, and also offer greater 
safety through more efficient exhaust and 
the safe storing chemical reagents 
eye level. The H-400 can centrally 
located the laboratory for convenience 
and accessibility. 

Metalab Equipment Co. 


3147 


3148 


Noise palm-size noise survey 
meter monitor and 
hazards has been developed. Weighing 
only and not much larger than 
electric shaver, the instrument housed 
plastic with leather, zippered carrying 
case and neck cord. 


Mine Safety Co. 3149 


versatile new indus- 
trial thermometer known the Princo 
which can turned tilted 
the most favorable reading position 
after the stem place, and which locks 
firmly that position, now available. 

Precision Thermometer and 

Instrument Co. 


3150 


Demulsibility D-600 de- 
bath and well insulated prevent heat 
losses. Two continuous-duty stirrers pro- 
vide even distribution heat. Hevi- 
duty electrical heater provides long life. 

Research Appliance Co. 3151 


Atlas-Ometers 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 
required. 


Used extensively these industries: 


Clothing mokers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 

Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete each machine request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, lil., U.S.A. 


Weather-Ometer ® Fade-Ometer ® 


Launder-Ometer ® 


Gas new 
modular units for gas chromatography 
permit close control and variable choice 
conditions each step the process—at 
injection, and separation, detection, and 
recording. 


Research Specialties Co. 3152 
Thermocouple magne- 
sium-oxide insulated, metal sheathed 


thermocouple wires, designed 
stand ambient temperatures 2000 
plus, are used where high temperatures 
must measured accurately and where 
thermocouple leads must 
zones extreme heat. Constructions are 
manufactured long lengths with ‘‘ther- 
mocouple conductors either 
chromel-alumel iron-constantan. 
Revere Corp. America 3153 
Thermometer—A new line 
temperature 
the 100, 200, and 400 Stikons—is 
announced. are designed with Hy- 
grids and nickel lead wires pro- 
vide high output with continuous opera- 
tion 800 intermittent 1000 
Arthur Ruge Associates, Inc. 3154 


high- 
thermometers 


Oven—A new analytical laboratory 
oven designed emphasize conduction 
and radiation mode heat transfer 
and minimize the contribution con- 
vection, thus achieving uniform tempera- 
ture throughout the entire aluminum in- 
terior chamber available. 


Sargent Co. 3155 
microscope 
for measuring the diameter 


fibers, designed allow maximum ease 

operation and effective protection 

the most delicate parts. 
Science House, Inc. 


3156 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 
Pilling Tester 


Accelerotor ® 
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Viscometer 
the Mooney 
with the claim that per cent opera- 


operation 
viscometer announced 


tor’s time may saved thereby. This 
made possible the fact that after the 
operator inserts the test specimen and 
sets the controls, the machine takes over 


and completes the viscosity test automati- 


Scott Testers, Inc. 3157 

fast-reading, percent- 
limit bridge that 
values six significant figures with 
accuracy +0.2 per cent available. 
Known Model the new instru- 
ment designed for either rack- bench- 
mounting laboratory, inspection, and 
production departments. 


Mfg. Co. 3158 


Miniature Strain improved, 
airborne, strain-gage-signal amplifier sys- 
tem announced. Model de- 
signed save space and while re- 
ducing system complexity. Operating 
from (nominal) input, and supply- 
ing internal regulation, the single package 
combines both the power source for excita- 
tion and the signal amplifier, with self- 
contained balance and gain controls, de- 

Statham Instruments, Ine. 


3159 


Portable Tensile new family 
portable tensile testers has been de- 
veloped for making tensile tests round 
flat specimens anywhere. These testers 
are not dependent outside power any 
kind, since the load applied manually 
rotating knurled knob. 

Steel City Testing Machines, Inc. 

Pipet valve-free, 
completely automatic pipet controller has 
been introduced. The 
eliminates the need for mouth 
pipetting infectious bacteria, toxie 
liquids, corrosive well 
radioactive material. 

Tenso-Lab, Inc. 


3161 


Plastic Tester instrument 
known the Continental Plastisol Cure 
Tester consists three components: 
penetrating needle test unit, 
regulated power supply for needle motion 
transducer, and millivolt strip-chart re- 
corder for plotting penetration the 
needle and recovery the material. 

Thwing- Albert Instrument Co. 3162 


time this grinder pulverizes all 
types material fineness suitable for 
analytical purposes any other particle 
size desired. High-speed grinding 
particularly desirable for repetitive con- 
trol sampling. 

The Torsion Balance Co. 


3163 


Strain new strain-gage control 
module, designated Model SRB-200, 
available. This module combines strain- 
gage power supply with the strain-gage 
balance and calibration circuitry. 

Video Instruments Co., 


3164 


Grader—The new material 
grader special interest materials 
engineers, laboratory operators, 
search scientists. said grade granu- 
lar material seven sizes one opera- 
tion. 


Delbert Wheeler 3165 
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MODEL 1060 


the internal cast structure heavy 
castings must thoroughly examined for defects before 
passing inspection. 1000 curie Model 1060 Radiography 
Machine from Nuclear Systems does the job minimum time 
with the powerful radiation from Cobalt real sav- 
ing over conventional x-ray methods, which cost 
times more. 

Like Pacific-Southern, foundries and fabricators all over 
the country are saving time and money... keeping quality 
Nuclear Systems safe, portable, economical 
radiography machines. 

you have inspection problem, Nuclear Systems has 
unit meet your needs. For full information, contact Dept. 
B-7 one our sales offices. Also inquire about Nuclear 
Systems regularly scheduled three-day Radiation Health 
Physics Course—an approved AEC licensing aid. 


PHILADELPHIA CHICAGO SAN FRANCISCO 
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CATALOGS LITERATURE 


Vibrator Tester 


new Bulletin No. 3759. 
Ali American Tool Mfg. Co. 


Spectrochemical Unit 


Temperature Test new 
environmental test chamber for low-high 
temperature testing the range 


models me- 
chanical vibrator testers are described 


6077 


vacuum spec- 
trometer, the Quantovac, 
possess unexcelled accuracy and precision 
the analysis all types iron alloys. 
Technical paper describes techniques used. 

A pplwe d Research Laboratories, Inc. 6078 


Associated Testing Laboratories, Inc. 


6079 


Foil new, 6-page SR-4 Foil 
Gage Bulletin No. has been released. 
SR-4 etched foil gages with improved de- 
sign and engineering features represent 
forward step the area stress analysis. 

Corp. 6080 


Magnifiers— Descriptive catalog provid- 
ing simplified, accurate means select- 
ing magnifiers and readers has been an- 
nounced. The 14-page illustrated book- 
let, lists over individual models. 

Bausch Lomb Optical Co. 6081 


Condenser 
Kjaer Technical Review pages pre- 


FURNITURE 
FOR MODERN LABORATORY THINKING 


Interchangeable units available for immediate delivery 


The modular concept laboratory 
furniture permits you have the flexi- 
bility you need for greatest lab 
efficiency, addition improving 
appearance. 


Send for your copy the 28-page Unitized 
Furniture and planning guide. 107 Fisher 
Building, Pittsburgh 19, 


First introduced Fisher 1945, 
Unitized Furniture makes com- 
promise with quality. Workmanship, 
material and finish are the highest 
standards. 


FISHER 
SCIENTIFIC 


IN THE U.S.A. Cleveland St.Louis IN CANADA 
Boston Detroit Washington 
Buffalo New York 
Charleston, W.Va. Philadelphia MEXICO 
Chicago Pittsburgh Mexico City Toronto 


America's Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 
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senting new condenser microphone 
series has been announced. Major ad- 
vances measurement microphone design 
are described and the exact measurement 
the free field correction discussed. 


Instruments, Inc. 6082 


Pressure Standard—-A 4-page technical 
portable, electronic, secondary-pressure 
standard incorporating direct, conversion 
input pressures digital signal 
for rapid, accurate, line, bench, and proc- 
ess pressure checks. 


Borg-Warner Corp. 6083 


Chromatography—A new 52-page Cat- 
alog No. lists and describes more 
134 instruments and accessories available 
for gas and vapor chromatography. 
addition, 158 different listings partition- 
ing agents are offered. 


Burrell Corp. 6084 


Strain Gages—Availability 4-page 
Bulletin No. 106 describing new line 
strain-gage instrumentation and input 
conditioning equipment announced. 
includes information strain indicator, 
millivolt-per-volt standards, 
units, regulated power supplies and ampli- 
fiers for strain gage use. 

Bytrex Corp. 6085 

Moisture series 
high-pressure moisture monitors are 
described Bulletin Set forth 
this 2-color bulletin are applications, spec- 
ifications, and operating features the 
two moisture monitors this series. 

Consolidated Electrodynamics Corp. 6086 


Pye Galvanometers—A 
folder describes the Pye Gal- 
vanometers with complete optical system 
shunt range eight instruments. 

The Ealing Corp. 6087 


describes 
Serfass Hydrogen Analyzer for determina- 
tion hydrogen steel, titanium, nickel, 
columbium, and other metals. 

Fisher Scientific Co. 6088 

Counting and Control 
complete line reliable, high-speed, elec- 
tronic counting and control equipment 
featured the illustrated Catalog No. 
5920 now available. 

Freed Transformer Co. 6089 

Microscopy 26-page catalog 
describes various accessories for micros- 
copy. New 1959 edition. 


Ernest Fullam, 6090 


Chemicals Data—Data sheets for 
chemicals are available folder form. 
Golden Bear Oil Co. 6091 


Precision catalog pre- 
cision standards mass, volume, and 
length has been issued. The 32-page 
illustrated Bulletin No. 1500, will in- 
terest officials responsible for standard- 
ization programs. 

W.& Gurley 6092 


Inertia Switch—A totally new operating 
principle features the ultrareliable, highly 
accurate acceleration switches described 
new brochure published recently. 
Remarkably simple design, these ac- 
celeration-sensitive switches have only 
one moving part: precision-ground steel 
ball held against solid base uniform 
magnetic field. 


Inertia Switch, Inc. 6093 
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The shortest distance 
between need and source 
for accurate, long-lasting 
instruments indicate 
pressure and humidity 
the distance between 
you and Weksler catalog. 


— 


Weksler has long been the first name 
Now with TENSILKUT, whatever 


for standard and custom built instru- you 


ments made serve your particular can have perfect precision machined 
industry best. physical test specimens less than 
two minutes. 

TENSILKUT precision machines all foil, film, sheet 
and plate metals from .0005” foil plate. Hard 
struments better. Write today for our stainless steel foil soft aluminum, soft plastic 
condensed catalog. film mil thickness the abrasive glass laminates 
.500” plate, are machined with specimen configura- 
tions accurate .0005”. Machined edges are com- 
pletely free cold working heat distortion and 
require hand finishing. 


| 
TENSILKUT table and floor models are available with 


will pay you know Weksler in- 


WEKSLER 
INSTRUMENTS 


INSTRUMENTS CORP 
FREEPORT, NEW YORK 


TEMPERATURE, PRESSURE AND HUMIDITY 


motors from h.p. Write for free brochure. 


SIEBURG INDUSTRIES 


Danbury Industrial Park, Danbury, Connecticut 
CIRCLE 263 READER SERVICE 264 READER SERVICE CARD 


Testing Results Are 
Without Reliable Instruments 


referred 


foundation 
rests the accuracy 
any balance... METTLER engineers have 


been acutely aware this 
vital fact. They have designed and built the METTLER scales 
and balances for performance with the highest possible degree 
precision. These modern instruments are the proper tool for 
the competent control engineer, who insists reliable results. 


TYPE K-5 
PRECISION SCALE 

CAPACITY: 2000 grams 
PRECISION: +0.2 


Write today for the file the complete 
METTLER line fine weighing instruments. 
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Catalogs Literature 
(Continued from page 104) 


Laboratory 6-page brochure 
illustrating and detailing the new labora- 
tory clamp line now available. 

Labasco 


page brochure describing radiation moni- 
toring services. The booklet covers the 
complete film badge service, the different 
types badges, and the evaluation and 
control methods used. 

Landauer, Jr. Co. 


6094 


6095 


describing the industrial and government 
product research and development serv- 
available. 


Mast Development Co., Inc. 6096 


Relay 2-page catalog describ- 
ing the application and operation 
automatic relay tester offered. in- 
strument designed determine the 
and fall-out characteristics re- 
ays production-line basis. 

Mid-Eastern Electronics, Inc. 6097 

Magnetic Amplifier liter- 
ature covering the specifications, opera- 
tion, and function the new Brown mag- 
netic amplifier now available. Dimen- 
sions, schematic and operating diagrams, 
well ordering information are given. 

Minneapolis-Honeywell Reaulator Co. 

6098 


Radiation Measurement 
6-page 105-C describes the operat- 
ing principles, performance, and advan- 
tages Ohmart gamma radiation measur- 
ing systems for density specific gravity 
and liquid level control. 

The Ohmart Corp. 


6099 


fabrics. 


Write today for information 
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THE PERKINS 


HYDROSTATIC PRESSURE Glass Cells 


For water penetration tests water proofed 

Tests either flat cloth seams. 
Also tests bursting strength plastic films. 


Available with hand motor drive. 


Measuring 
describing the new gages and 
measuring instruments now available. 

Petz-Emery, Inc. 6100 


the use and gamma rays for non- 
destructive inspection and product testing 
has been published. 

Picker X-Ray Corp. 6101 

Temperature 32-page cata- 
log describing the new constant-tempera- 
ture cabinets available. Fourteen 
types cabinets including ovens, and 
special purpose models are listed. 

Precision Scientific Co. 6102 

Radiation 4-page brochure 
presents theory radioisotope measure- 
ments; highlights applications chemi- 
cal, food, paper, petroleum, plastic, and 
rubber industries; and describes operating 
characteristics and applications RCL’s 
nuclear thickness and density gages. 

Radiation Counter Laboratories, Inc. 


6103 


Electrometer—Data Sheet EIL 33/3 
describing the Vibron electrometer de- 
signed measure very small voltages 
and currents derived from high-impedance 
sources. The heart this instrument 
vibrating capacitor which replaces the con- 
ventional input tubes electrometer cir- 
cuits. 


Milton Roy ( 0. 6104 


Glassware 
having 1568 pages, contains thousands 
illustrations and numerous helpful tables 
and charts. 80-page index with cross 
references (on colored paper) separates the 
general apparatus and equipment section 
from the 


Visual 


ASTM BULLETIN 


glassware section. All page headings are 
alphabetized, all catalog numbers are 
sequence. your laboratory does not 
have this new catalog, write directly the 
Scientific Glass Apparatus Co., 
Bloomfield, New Jersey, company 
letterhead. 
Scientific Glass Apparatus Co., Inc. 
6105 


Concrete Quality 
folder the three basic tests for concrete 
quality control now available. The 
leaflet shows how the slump test, air en- 
trainment determination, and testing 
concrete cylinders performed. 

Soiltest, Inc. 


Quality Control—Technical purchasing 
executives may now obtain the new 224- 
page TMI catalog and register testing 
machines. comprises different broad 
categories physical testing areas such 
abrasion testing, hardness testing, thick- 
ness testing, moisture testing, and 
others. 

Testing Machines, Inc. 


6106 


6107 


Gas Temperature 
technical paper gas temperature meas- 
urement from 2500 3500 delivered 
the annual symposium the New Jersey 
Chapter the Instrument Society 
America available. 


Thermo Electric Co., 6108 


INSTRUMENT COMPANY NEWS 


Wm. Hacker Co., Inc., West Cald- 
well, J.—William Hacker Co., 
Inc. was named national representative 
for Struers, producers complete line 


(Continued next page) 


KLETT 
Colorimeters 


Photo-Electric 


Types For Testing 


Colors Petroleum Products 


Glass Color Standards 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 87th Street 


New York 28, 
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Instrument Company News 
(Continued from page 106) 


metallographic specimen preparation in- 
struments based well-known 
developed Europe. 
This line includes several pregrinders. 
(wet grinders), diamond and electropolish- 
ers, specimen mount presses, automatic 
sample mover, and newly developed in- 
strument for electromechanical polishing 
based the Reinacher method. 


NEWS LABORATORIES 


Harris Laboratories, Inc., Lincoln, Neb. 

The acquisition equipment and facili- 
ties Soil Consuitants Bureau, Kansas 
City Testing Laboratories, Kansas City, 
Mo., Harris Laboratories, Lincoln, 
Neb., was announced. Lewis Harris, 
president Harris Laboratories, stated 
that the physical equipment the Kansas 
City firm was being moved their Lexing- 
ton Laboratories Division Lexington, 
Neb., where will used expand re- 
search and testing facilities. 


York Research Corp., Stamford, Conn. 
—In the May issue the BULLETIN, York 
Corp. was erroneously reported 
being capable making vibration tests 
frequencies 300 cps. The fre- 
quency range capability actually from 
to 30009 eps. 


a: 


Other Societies’ Events 


August Automotive En- 
gineers, International West Coast Meet- 
ing, Hotel Georgia, Vancouver, B.C. 

August 25-27—American Institute Elec- 
trical Engineers, 
Wilton Hotel, Long Beach, 
Calif. 

chanical Engineers, 2nd International Con- 
gress Air Pollution, Statler-Hilton, 
New York, 

Microscope So- 
ciety America, Annual Meeting, Ohio 
State University, Columbus, Ohio 

Society 
Mechanical Engineers, Wood Industries 
Div., Portland, Ore. 

September 10-11—Society the Plastics 
Industry, Midwest Section Conference, 
French Lick-Sheraton, French Lick, Ind. 

September Ceramic So- 
ciety, Structural Clay Div., 
Alfred University, Alfred, 

Chemical So- 
ciety, National Meeting, Convention 

September Ceramic So- 
ciety, Basic Science Div., Massachusetts 
Institute of Technology, Cambridge, Mass. 

September 14-16—American Society for 
Quality Control, 14th Midwest Quality 
Control Conference, French Lick-Sheraton, 
French Lick, Ind. 

September 17—Natural Gasoline Associ- 
ation of America, Rocky Mountain 
Regional Meeting, Wyoming-Gladstone 
Hotel, Casper, Wyo. 

September 17-18—-ASME and AIEE, En- 
gineering Management Conference, Stat- 
ler Hotel, Los Angeles, Calif. 


September Founders’ Society 
of America, Fall Meeting, The Homestead, 
Hot Springs, Va. 

Society 
Mechanical Engineers, 
vision Conference, Houston, Tex. 

September 20-23—American Public Works 
Assn., 1959 Public Works Congress and 
Equipment Show, Hotel and 
Armory, Seattle, Wash. 

September Transit Assn., 
Annual Meeting, Hotel Leamington, Min- 
neapolis, Minn. 

September 21-22—-Standards Engineers So- 
ciety, Annual Meeting, Hotel Somerset, 
Boston, Mass. 

September 21-25—Instrument Society 
America, Annual Instrument-Automation 
Conference and Exhibit, International 
Amphitheatre, Chicago, Ill. 

September 22-24—3rd Industrial Nuclear 
Technology Conference, Morrison Hotel, 
Chicago, Il 

September Institute 
Chemical Engineers, St. Paul, 
Paul, Minn. 

September Sand and Gravel 
and National Ready Mixed Concrete 
Associations, Semi-Annual Meeting, Lake 
Placid Club, Lake Placid, 

September Oil Chemists’ 
Society, Fall Meeting and _ Exhibit, 
Hotel Statler, Los Angeles, Calif. 

September 28-October 1—Association of 
Iron and Steel Engineers, Sherman Hotel, 
Chicago, Il. 

September 28—October 1—American Welding 
Society, Sheraton-Cadillac, Detroit, Mich. 


double action 


Vibrating 


TEST SIEVE SHAKERS 


produce uniform, dependable 
analyses, faster 


SYNTRON’S New Electromagnetic Test Sieve Shakers provide 
double action—both vertical and rotating—for faster, more accurate 


analysis. 


They are easy operate and the absence mechanical wear- 
ting parts assures dependability and low maintenance. 


SYNTRON TEST SIEVE SHAKERS FEATURE: 


Double action electromagnetic drive— 
3600 controllable vibrations per minute 


Rheostate voltage control 


Reset timer for accurate time testing 
Each SYNTRON Test Sieve Shaker will accommodate standard inch 


test sieves and bottom pan. 


Operation from 115 volt, cycle a-c (230 volt order) 


Write for free illustrated 


FOR FURTHER INFORMATION CIRCLE 268 READER SERVICE CARD 


ASTM BULLETIN 


be, 


rh 
| 
July 1959 
: 


Federal Government Standards Index Changes 


Supply Service the General Services 
Administration charged with the responsibility for establishing 
specifications used the Federal Government for procure- 
ment materials and supplies. The GSA issues annual Index 
Initiation Federal Specifications Projects, and monthly 
supplements. 

The items listed below appeared Supplements and for 
March and April 1959. 


INITIATONS 
Assigned 
Agency & 
Type of Symbol or FSC Preparing 
Title Action Number Class Activity 
(Supplement March 1959) 
Adhesive; Asphalt, Water 
Emulsion Type (for As- 
Nev, SS-A-00138a 8040 COM-NBS 
(COM-NBS) 
Baking Soda (Sodium Bi- 
carbonate) . — EE-B-86b 6505 GSA-FSS 
New EE-B-0086a 6810 
(GSA-FSS) 
Cloth, Cotton, Percale .. New CCC-C-447 8305 DOD-Army-QMC 
Cloth, Cotton, Duck, 

Plied-Filling-Yarns and 

Single Yarns (Flat-Duck) New CCC-C-443 8305 DOD-Army-QMC 
Fiber Drums ............ Rev. PPP-D-723 8110 COM-BDSA 
Sheathing Board, Gypsum Am. 3 SS-S-276 5640 GSA-FSS 
Vape, Frietied ....cccove Rev. HH-T-00101b 5970 DOD-Navy-Ships 

(Navy-Ships) 
Textile Test Methods .... New Fed. Std. No. 191 8305 COM-NBS 
(Supplement April 1959) 
Calcium Hydroxide— 

Barium Hydroxide Mix- 

Am. 1 U-C-60 6505 DOD-Navy-MMSA 
Cement, Masonry ... ~. New SS-C-00181d 5610 COM-NBS 
cements, Portiand ....... New SS-C-00192c 5610 COM-NBS 
Cements, Portland, Blast- 

Furnace, Slag ......... Rev. $S-C-00197a 5610 COM-NBS 
Conduit, Electrical, Alu- 

minum, Rigid ......... New WwwW-C-00540 5975 GSA-FSS 
Copper Alloy, Centrifugal (GSA-FSS) 

Copper Alloy, Continuous 

New 9630 DOD-Army-Ord 
Copper Alloy, Static Cast- 

Copper Casting Alloys 

(Chemica! Compositions 

& Mechanical Proper- 

New - 9630 DOD-Army-Ord 
Dishwashing Compound, 

PN New P-D-410 7930 DOD-Army-QMC 
Leather Dressing, Mildew- 

Preventive ............ Rev. 0-L-164b 8030 DOD-Army-QMC 
Metals, Test Methods ... Rev Fed. Std. No. 151 ..  DOD-Army-Ord 
Molding Plastic, Polysty- 

Am. 2 L-M-520 9330 DOD-Navy-Ships 
Pipe Fittings, Bronze 

(Screwed) 125-Pound and 

Rev WW-P-460 4730 DOD-USAF 
Pipe Fittings (Bushings, 

Plugs, and  Locknuts, 

Bronze and Ferrous 

(Screwed) Ww-P-471 4730 DOD-USAF 
Pipe, Steel (Seamless and 

Welded) (for Ordinary 

Use) . Rev WW-?-406a 4730 DOD-USAF 
Sealing Compound, Two 

Component, Elasto 


meric, Polymer-Type, 
Jet Fuel Resistant, Cold 
Applied, Concrete Pav- 


ing . New SS-S-00200 8030 DOD-Army-CE 


Stee! Plates, Shapes and (Army-CE) 

Bars, Carbon, Structural Rev. QQ-S-741la 9520 DOD-Army-CE 
Zinc, Sheet and Strip Am. 2 QQ-2-301b 9535 DOD-Navy-Ships 
PROMULGATIONS 

Type of Symbo! or 
Title Action Number 
(Supplement March 1959) 
Calcium Chloride, Dihydrate and Calcium Chloride, 

Anhydrous, Technical... Am 1 0-C-105a 

108 
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Molding Plastic, Cellulose Acetate.............. Am. 1 L-M-505 
Pigment, Chromium-Oxide-Green, Dry (Superseding 

TT-C-00306a(GSA-FSS and TT-C-306)............ New TT-P-347 
Pigment, Copper-Phthalocyanine-Biue, Dry (Super- 

seding TT-C-00610a(GSA-FSS) and TT-C-610).... New TT-P-355 
Pigment, Zinc-Dust (Metallic-Zinc-Powder), Dry 

Superseding TT-2-00291a(GSA-FSS) and TT-2-291) New TT-P-460 
Sodium Phosphate, Tribasic, Technical, Anhydrous, 

Dodecahydrate, and Monohydrate. . Am. 2 0-S-642 
Wire, Copper-Nickel-Zinc Alloy.................. New QQ-W-340 
Wire, Steel, High Carbon, Spring, Bright, Music. . Am. 2 QQ-W-470a 


(Supplement April 1959) 


Cleaning Compound, Synthetic Detergent, (Non- 


Lubricants, Liquid Fuels, and Related Products, 


Not.4 791 


Soap, Grit (Hand, Paste, and Powder)............ New Fed. Std. No. 120a 
Dishwashing Compound, Hand (Neutral Synthetic 

Detergent, Solid New P-D-410 
Glass Cleaner, Powder.....................000. Am. 2 P-G-411 


Plastic Compounds, Molding, Cellulose Acetate 

Butyrate, and Molded Extruded Parts...... Am.2 
Plywood, Container Grade (Superseding NN-P-515) Rev. NN-P-515a 
Soap, Borax, Powder (Superseding Rev. P-S 
Soap, Laundry, Chip (Superseding P-S-C0580 (GSA- 


Soap, Toilet, Hard, Soft Sea Water.......... New P-S-617 
Tape, Pressure-Sensitive, Adhesive, (Cellophane 

and Cellulose Acetate) (Superseding L-T-0090b 

Ties, Railroad, Wood (Cross and Switch)......... Am. 3 MN-T-371b 


INTERIM FEDERAL SPECIFICATIONS ISSUED 


Type of 
Title Action 


Symbol or 
Number 


(Supplement March 1959) 


Cloth, Cotton, Sheeting....................000. Am. 1 CCC-C-430 (GSA-FSS) 
Lead, Calking........... New QQ-L-00156a (Navy-Ships) 
Sieves, Standard, for Testing Purposes.......... Am. 2 RR-S-366b (COM-NBS) 
(Supplement April 1959) 
(GSA-FSS) 
Acoustical Units, Prefabricated.................. Am. SS-A-118b (GSA-FSS) 
Valves, Bronze, Angle, Check and Globe, 125- and 
150-Pound, Screwed and Flanged (for Land Use) New WW-V-0051b (GSA-FSS) 
Valves, Bronze, Gate, 125- and 150-Pound, Screwed 
and Flanged (for Land Use)................... New WW-V-0054a (GSA-FSS) 
CANCELLATIONS 
Symbol or Reason for 
Title Number Cancellation 


(Supplement March 1959) 


Bone-Black, Dry (Paint-Pig 

TT-B-660 Superseded by Fed. Spec. TT-P-330 
Boxes, Paperboard, Meta! 

Stayed (Including Stay Ma 

(Am. 1) 

Bronze, Aluminum, Plate, 

Rolled Bar, Sheet, and Strip QQ-B-667 Superseded by Fed. Spec. QQ-A-620 


(Supplement April 1959) 


Chromium-Oxide-Green, Dry 


(Paint-Pigment).......... TT-C-306 Superseded by Fed. Spec. TT-P-347 
Copper - Phthalocyanine - Blue, 

Dry (Paint-Pigment)........ TT-C-610 Superseded by Fed. Spec. TT-P-355 
Zinc-Dust (Metallic-Zinc-Pow 

der), Dry (Paint-Pigment)... TT-2-291 Superseded by Fed. Spec. TT-P-460 


SPECIFICATIONS AND STANDARDS APPROVED FOR PRINTING 


Type of 
Title Action 


(Supplement April 1959) 


Cleaning Compound, Synthetic Detergent (Non 


Symbol or 
Number 


Soap, Grit (Hand, Paste, and Powder)............ New Fed. Std. No. 120a 
Calcium Hydroxide-Barium Hydroxide Mixture.... New U-C-60 
Molding Plastic, Polystyrene.................... Am. 2 L-M-520 
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Distillate Fuel Storage Stability 


Summary Report No. Western Petroleum Re- 
finers Assn.; 1428 Hunt Building, Tulsa 3, 
Okla.; Free. 


1958, the Western Petroleum Refiners 
Assn. released Summary Report No. 
“Studies Relating Causes Insta- 
ports distillate fuel storage stability. 
These reports are the fruits coopera- 
tive research the Western Petroleum 
Refiners Assn. and the 
Mines’ Petroleum Experiment Station, 
Okla. 

Summary Report No. released ear- 
lier, presented stability data distil- 
late fuel samples representing crude oil 
from the major foreign and domestic 
producing areas, and covered straight- 
run, thermally-cracked, 
distillates. Storage data 
from tests conducted with different 
temperatures, catalysts, container sizes, 
and atmospheres are included this 
report. 

Summary Report No. attempts 
define some the factors causing in- 
stability. Some the topics are: trace 
metals, their identification and possible 
effects; polar materials; composition 
the gums, including separation into 
soluble and insoluble gums 
mental 


bility distillate fuels several tem- 
peratures, some results chromato- 
graphic separation and subsequent oxi- 
dation the fractions, and data the 
oxidation pure hydrocarbons. 

Both reports should much in- 
terest technologists, chemists, and 
others who produce, sell, consume 
distillate fuels and diesel fuels. 
hoped that these reports will encourage 
more detailed research other inves- 
tigators problems instability and 
storage fuels. 


Mechanical Properties Metals 


L. W. Hu and Joseph Marin, editcrs; Dept. of 
Engineering Mechanics and Ceneral Extension 
Services, The Pennsylvania State University, 
University Pork, Pa. (1958); 296 
11; $8.50. 


volume were presented short course 
educators and representatives 
universities, industrial laboratories, and 
instrument manufacturers. 
was placed recent developments 
the field determining the mechanical 
properties metals and interpreting 
the significance the properties. 
jects discussed include and plastic 
behavior, creep resistance, and fatigue 
strength, the temperature, 
impulsive loading, and radiation, well 
the philosophy, ‘principles, and devel- 
opments testing apparatus, 

The book photo-offset from typed 
and illustrated with charts, 
graphs, and 


Installation and Maintenance 
Resilient Smooth-Surface Flooring 


Publication No. 597; Building Research Insti- 
tute, National Academy of Sciences-National 
Research Council, 2101 Constitution Avenue, 
W., Washington 25, $5.00. 


WEALTH information 
based the experience people 
connected with this subject included 
the report research correlation 
tenance resilient smooth-surface floor- 
ing conducted the Building 
Institute, September and 18, 1958, 
was approached angles, 
with the conference being opened 
papers dealing with the BRI survey 
flooring problems and 
mental factors affecting design, the 
latter paper being based the ex- 
ings. All papers 
abstract form. 

The conference was 
cover three primary areas: bases for 
smooth-surface flooring, fast- 
ening methods for base 
flooring, smooth-surface 
flooring materials and maintenance. 
Additional information available 
three appendices: the first, sample 
the questionnaire used the BRI 
survey flooring problems; the second, 
the results the survey; 
third, selected comments 
representatives the survey questions. 
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HYVAC 
GAS BALLAST PUMPS 


For vacuum applications plant 
and laboratory. Eliminates 
use of oil separators, cen- 


trifuges, refrigerated traps. 
Wide range of capacities. 


For best possible results 
use Cenco pump oil. 
Write today for bulletin 10G. 


the mos? complete line of scientific instru- 
ments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 
1718G Irving Park Road « Chicago 13, Illinois 
Branches and Warehouses — Mountainside, N. i. 
Boston ¢ Birmingham @ Santa Clara e Los Angeles @ Tulsa 
Houston © Toronto @ Montreal @ Vancouver @ Ottawa 


Gas Ballast 
included at 
no extra cost. 
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New ASTM Books 


Symposium Cleaning Electronic 
Device Components and Materiais 


STP 246 
918 pages, Hard Cover $6.50, Members Price $5.20 


mospheric Analysis STP 250 
pages, Hard Cover $9.25, Members Price $1.80 


Symposium Electron Metallography 
STP 245 


126 pages, Hard Cover $4.00, Members Price $3.20 


Available from 


American Society for Testing Materials 
1916 Race Street Philadelphia Pa. 


FOR SIMPLE, 


STURDY ASSEMBLY 


LATTICE ROD 


Speedy assembly for all 
types laboratory 
set-ups. Safe, 
dependable, 
exceptionally rigid. 
Easy add remove 
rods without dismantling 
structure. Made 
tough alloy. Lock 
securely rods flush 
Allen screws. 


No. 19092 Lattice 
Rod Clamps 

in package of 12 
with wrench 


$5.85 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718-G Irving Park Road « Chicago 13, Illinois 
Branches and Warehouses — Mountainside, N. J. 
Boston @ Birmingham e Santa Clara @ Los Angeles ¢ Tulsa 
Houston @ Toronto @ Montreal @ Vancouver @ Ottawa 
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College, Alaska, Part 151252. Stress Relaxation Structural Materials, 
OTS Research Reports $1.50. 151516, $1.25. 
Development and Evaluation Waterproof Phase Relationships the System 
THESE recently made avail- Two-Way-Stretch Laminated Fabrics, Aluminum-Oxygen, $1.50. 
able the public, can obtained from 151034. cents. Creep Buckling Integrally 
the Office Technical Evaluation Fungicidal Coated Cot- Aluminum Alloy Panels, 151515, 
Investigation Printed Circuit Methods for Low-Cycle Fatigue Notched and Un- 
Order number. Relay Applications, notched Specimens 2024 Aluminum 
Regulated Power Supply Analysis and De- Alloy Under Axial Loading, 151355, 
Design and Construction Gas-Liquid sign, $2.50. $2.25. 
Partition Chromatographic Unit, and its Topological Network Theory, 515416. Corrosion Resistance and Mechanical Prop- 
Application the Quantitative Analysis $1. erties Aluminum Powder Products, 
Liquid Solutions, 151008. Annual Research Task Summary, 1959 ANL-5927, cents. 
Simple Bend Test Measure Uniformity Edition, 6-volume report, contains The Effect Temperature the A-C 
Ductilitu Sheet Metal, 131947. scope, ap- Magnetic Properties 
cents. proach, and status September, loys, 151601, $1.25. 
Improved Metallographic 1958—for each project the Army The Preparation and Properties 
Revealing Temper Brittleness Network Research and Program: cent Aluminum-lron Alloys, 
Ordnance Steels, 131941. $1. Volume Medical, Social and 151472, $1.25. 
Fracture Strengths Relative Onset and Behavioral Sciences and Operations Re- 
Arrest Crack Propagation, 151131. search, 151494, $3.25. Springs, 151125, $1.25. 
cents. Volume 2—Chemistry, 151495, $2. Crack Propagation Tests Some 
The Evaluation and Adaptation the Bro- Volume 3—Physics, Part 151496, Strength Sheet 151352, 
mination Technique Determining cents. 
ygen Metals, PB151250. $1. Volume Part and Mathe- The Effect Metal Purity Chromium- 
Rocket Exhaust Corrosion Simulator, matics, 151497, $3. Base Alloys, $1.25. 
Cleaning and Passivation gineering, 151498, loys, 151518, $1.50. 
Resisting 131964. cents. Volume Technologies, Development Heat-Treatable Titanium 
Effect Halide Addition the Sulfuric 151499, $2.75. Sheet Alloy, 151279, $2.25. 
Acid Pickling Bath, Review the Air Force Materials Re- Determination Materials Design Criteria 
cents. search and Development Program: Sup- for Titanium Alloy Room and 
Mechanism the Oxidation Hydrocar- plement $3.50. Elevated Temperatures, 151274, $4. 
bons, Report Conference Effects Nuclear Some Factors Involved Forging Titanium 
Catalogs Technical Revorts for Uranium. Radiations Materials Sponsored Alloys, 131945, $1. 
Part Ordnance Materials Research Office, Department Defense 
Part Alioys and Compounds, 151001, $2.25. Rolling Program: Thermal Stability 
cents each. The Mechanical Properties Cerlain the Titanium Al- 
Evaluation Treatments Metals Very Low loys, 151061, $1.25. 
Cotton Cargo Webbings Stored Temperatures, 151459, $1.75. High-Temperature Mechanical Properties 
Wright Development Center, Part Investigation the Relationship Be- Tantalum, $1. 
1,PB 131158. $2.50. tween Microstructure and Creep-Rupture Friction and Wear 
Evaluation Fungicidal Treatments Properties Alloys, pounds, Progress Report, 


Cotton Cargo Parachute Webbings Stored 151421, $2. $1.50. 


the 
1,079 testers 
available from TMI 


DeMattia 
Flexing Tester 


Micro-Hardness 
(Rubber-Plastics-Coatings) 


Wallace 
Rapid Plastimeter 


DuPont-Croyden 
Abrasion Tester 
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HERE ARE 
BUYERS WHOSE OVER 152 ORDERS 

AND REORDERS PROVE COMPLETE 

SATISFACTION WITH THESE TWO 

UNITRON AMERICAN 

BRASS, BATTELLE MEMORIAL 

INSTITUTE, CARNEGIE INSTITUTE, 

DOW CHEMICAL, DUPONT, 

GENERAL ELECTRIC, GENERAL 

MOTORS, GOODYEAR ATOMIC, 

MINNEAPOLIS 

HONEYWELL, 

MISSOURI SCHOOL 
MINES, 

NATIONAL BUREAU 
STANDARDS, NATIONAL 

CASH REGISTER, R.C.A., 
REYNOLDS 

CARBON, UNIV. COLORADO, 

UNIV. CINCINNATI, UNIV. 

WASHINGTON, 

CONSIN, U.S. GOVERNMENT, U.S. 

STEEL, WESTINGHOUSE ELECTRIC. 


MODEL MEC 


UNITRON INVERTED Metallurgical Microscope: 


re filt 


Model BMEC 


UNITRON METALLOGRAPH and Universal Camera Microscope: 


af hath nag i tranena 


MODEL BU-11 


any UNITRON Microscope. 204-206 MILK STREET, BOSTON MASSACHUSETTS 


SEND FOR YOUR 
CATALOG. IT’S YOURS 
FOR THE ASKING 


THE TREND UNITRON 
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Vata 

typical 

ra att tf phot y iud with the binocular and f i 


The Most Significant Advance 


Bridge Design 


many year 


— 


With Orthonull* speed balance eliminates sliding null. 
Not reduced range extremes 
Ready Use battery operated with built-in null detector 
and generator (20-c 20-kc frequency 
range with external generator) 
Unique Carrying Case allows tilted any conven- 
ient angle closes for complete protection. 


Price: $440. 


Write for complete information 


Plant and Main Offices GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


NEW YORK AREA CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 

Broad Ave. at Linden 6605 W. North Ave. 1150 York Rd. 8055 Thirteenth St. 1182 Los Altos Ave. 1000 N. Seward St. 99 Floral Pkwy. 
Ridgefield, N. J. Oak Pork, ill. Abington, Pa. Silver Spring, Md. Los Altos, Cal. Los Angeles 38, Col. Toronto 15, Ontario 

N.Y. WOrth 4-2722 Village 8-9400 HAncock 4-7419 JUniper 5-1088 WhHitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 


N. J. WHitney 3-3140 
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Trademark 
Rex. U.S. Pat. Of. 


TESTING FOR THE SPACE AGE 


Cadets the Air Force Academy Col- 
orado Springs know the importance physical test- 
ing. Intensive classroom instruction supplemented 
with practical laboratory work using total six 
Tinius Olsen Universal and Torsion Testing Ma- 
chines. 

are proud the role being played Olsen 
equipment the Air Force Academy. Hundreds 
other Olsen testing machines are being used train 
engineers colleges and universities throughout 
the country. All these students, well engi- 
neers research and industrial laboratories every- 
where, know they can depend Olsen for fast, 
accurate test 


descriptive brochure Tinius Olsen testing 
equipment yours for the asking. Write for copy 
Tinius Talks today. 


OLSEN 


TESTING MACHINE COMPANY 


WILLOW GROVE, 


2020 EASTON ROAD 


Testing and Balancing Machines 
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MINE ELTER SUPPLY CO. 
Denver, Salt Lake City, 
é Pe Tucso Ariz. 
De , Texa: 
LABQUIP CORPORATION 
tah 
THE 
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Pit sburgh, Po. 


JODON INC. 


UPTON 
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REPRESENTATIVES 

Atlanta, 
JAMES 


